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(Intermediate Physics) 
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if i <** ww w m 

ftwtOT wi 4f5fa ®1 *rfw$ ?p ^ I 

wiw <*m $ ^vtot ®t®cira fc*icvt% *rot<-ft®t* ^ ^twi 
*m*to 9 tf*m i t\ ^ ^i %ft **«t*rto ^ Sfofa 3c*foRN 
^ C5^i tott®* i vif^i *nw ftwtw* q*s- 
®?*f*T *r*t*ni cb&i vorti^ * ?n ffcm ^ 

ftlWI WR( ’VIP® CK^ I §fofa V**TCfa V*fiR 

®c* Pr*v®i i Prv¥ fipitc® $ti ^rfa *ic<tf i 

%RR ®C*RRW* ft fEW 4**R ^ I dfc ^ ®fC®* CS&tt 
?fc c®<ri w c*fci cttc-r oiftl R®fa fi vr 

rw* <rt*n i 

rmi ^nrf® *ifc ^itft *ran® ^ 

r® *tot«f-fi®fa Rtw vto 5 *rto i 

•vfavt'st f^flwt^ Rpict® vtwtt cvr ®w- 

fiwr i *ra*t to TO*-ppm^ ’fR ^v*rrft cgwrc *itij 
ft»rlr* TOt^s tor, ®tVe®r *fc®it®t*rfa TO 'VWVlM 

i to to« tecflr® ftrora ^ c®to ’vfare^CTF 
<toi to turo i 

•*li(.W i 

»**«rc TOfa TO^TO c*t®, 

^PlTOI. >«STOtft >* 4*1 


?^fW7V 



f*no*rc ‘ 

to to f*f*Fl-fw?i TO*i nfr^ toot 
5^1 5%ro i *tf?RTO* toi tor TO^tTO* 

iTO TO 5 * to *rci i to 55 ^ « Pwwftwi c«$ tow- 

I faTO TOT vJ)^^ | TOWTO *tf«OE*T ftwtfa* TO- 

*TO* TON (RtTO ^ -sTt^WR fafas5 fcTOf3[* *(8* I ft’SfftTOR 
fawtOT nftTO toto toi-Sot $1%i fwft^ i 

WTO *|ftTO fowtfr? WR-TOTO* TO TO*&1 w I 

*mt *fi, Tf*s^n tor nrof-fw fafaTO toiot w tor ^ 

*TO TOTfil TORW I 

A 

^ *tw toktr fcTOfflf sfcrto? r 

Wro frofaTOra-TOif^si TOtoi torto to^s ^itt§ tos «troj^ 
TOft 5 ? *TO fc*tfa «tf^TOf TO TO$ CTOI #3t£5 i TO^I 
[TO TO « sflTOtTO* TO1 TO^tWrf Csfcl TOltftl «ITOJ* 
WOT CTO ^ftTOI « , ®TO froftTOOT rn TO cwl ^rlTO 
W TO TO *%l CTOft5 I 

t%TOs brotfjRT Tori *WTO towTO ^ TOtro *it&ot 
tfroi ftfroi fHi rrtot irotrotf* Wtoito*! i toto tottto 
R»5« «tt5rt, fafro^TO fas « , ®rarm tojR*^ ^ 
tjg* TOTO TOt^rf fiWTO i ^ TO *TOT1 Stwfatro WWot 
toto wTOrofs t 

Wfl W%, ftf%« TOTO* TOJtWH *3TO *ltij-TO TOfjfhs 
fJtoI'RR 1OT fcvrtfr8 Ww^l ‘‘3J&TO §*fo*C* ft.cW* 
nrfaf *rtoc* i 


TOW* 
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^fwl 

• • • 

i 

'S f^5 (Rest and Motion) 

• • • 

a 


W (Force) ^ ftpR (Laws of Motion) 

*> 

(Giavitation) >6 /Gravity) 

• • • 

«?» 

M*\ (Friction) 

• • • 


^ 'Q *rf%* (Work and Energy) 



i 

(Pendulum) 

• % • p 

b* 

W\ (Common Properties of Matter) 

*• 

11*1 ..." 

• • • 

»b 

(Hydrostatics) ••• 

• M 

5«» 

^3[ (Archimedis Principle) 

• I • 


WfPtfaF’F W (Specific Gravity) 


i^fcr 


• ■ 0 

isn 

*R3Ffa TO (Air Pressure Machine) 

«•« 


<5W 

< 

(Thermometry) 

• • • 


**ffcnr (Expansion nf Solids) 

• •• 


«W^®1 (Expansion of Liquids) 

»M 

•^a'b 

ifJttTO (Exj/anaion of GaseB) 

•M 

< 

Ob 

STtOJtfilftfe (Calorimetry) ••• ' 

*•4, * 

v»* 

t 



«/• 

(Change of State) ••• *** 

(Hygrometry) ••• *“ *** 

m-mm (Transmission of Heat) ••• *** 

4 K 

Vi (Mechanical Equivalent of He$t) 

TO (Heat Engine) ••• ' 

4 t UtOTl 

*rfcTO (Rectilinear Propagation of Light) * 

(Photometry) ••• *** 

* * r ‘ 

TO tfrfTOR (Reflection at a Plane Surface) 
atfWR (Reflection at a Curved Surface)... 





(Photometry) 
**tC»ltC** otfswsf 

(Reflection at Plane Surfaces) 
W! 2ff^9TC 
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O'JsJJ 


(Reflecion at Spherical Surfaces) ... ... «<»• 

(Refraction at Plane Surfaces) ... 8*o 

(2ff%W (Refraction at Spherical Surfaces)... 84 o 
^tc«rt^ ^3} (Optical Instruments) ••• ••• swr 

faffl (Dispersion of light) ••• ••• 4*«» 

^rfcsnc^^r C^ « «ltc9rt^Pr (Velocity and 

theories of light) ••• ••• tfcfc 


•faf fwt 


*TOT (Production of Sound) 

(Simple Harmonic Motion) 

*tfi5 (Wave Motion) 

*f^f c^fH 5 ! (Mecbanisnm for Sound Propagation) 


HOT OTt 
«TC*ri 

*fTO W)*R (Reson ance) 

■IF** (Interference) 


• • • 


G'i'i 
4b> 
4b-** 

fci© 





^ W (Music)«jpi W (Noise) - • • • 

***R (Vibration of strings) ••• ,M * es 

^HjRU (Vibration of Air Colour) *•* ***» 

mm (Vibration of Rods) - ^ 

(Musical Instrument) *'* %lr * 

^'G ^3 (Ear and Voice) • “* M}r * 



«t«i5rsr® 

«lft< 

(GENERAL PHYSICS) 

j a 

^_ —’ 

> I frofa f*tvfa *tif% :— c*m fiwcw *rjf Jifrr oflNi 
ftwfa to i fk$?i ntrm-nfe* 

(correct observation) ^Tl, ^5 (experiment) 

, * 

*31 « (reason) <s»f 3t3l C*ft *tf-*t3«I TO 

*31 33*t3 I 

S ■> 

f4$&4 3t3tt”t CTntfww 3fc *wf 3fiwl <sf3«f4 stfiiffaF 
C34 C4TC5 <4$ fW43 C314 »Rt«flsi 3f4TO •ttfilCSR 41 I fafi 434 <4$ 
443t3 44t<rft4 43 %44 W <43f44 £43tt4 413144 TO34-TO 
C4f3OT4 C4 <43® 333 4lt34 431 3$S1 4t®C3 *rf34 I Wt 

®1414 foatf43 44 fiwffl 3fim, “?4f5 ®3nra fa3 414t$4l 
f4C3 3l34 C34 ?' f4®i>4 C4t4 4344 4t43 %f?-^S «T4t3 3fifl 4? 
«ffft%3 4$4t4 313-3143 443 C4 3|f4$l4 '4133M ^1M4® 

4t®F5 *lfwt(54 I <4$ 43C433* fife* *tfW3 444 fefsi 44133- 
'3P4 4t43 <43® «tT?f%3i fsTCTO (Law of Nature) 3lf43t4 3444 I 
4t?f3ra < 43 $ 3l4t3 4341 <43$ 4$41 4*4®^ 3* (Nature repeats 
itself) I 4flffi4l44 4J4, C4l?3 33 <ff?f%44«t?f33f444 33 435433 
4f*4 <6 f4Bt4-^3 «msm 33 4lftf3 3$4t55 I «T» £4«lf43 
®W4 3*4f*M? 44 4f4l alffe* 43* ®<pt®C4 4341 43t3 415341 



* f%«R 

\ 

^ I jqy (Matter) « (Energy): *rftl W TO, 

«rtc^ ^rat cto ^tsl *ra^ *f*i ^ ssf^tre 

w? to \ to* toto *ff^ to i Hfe* 

'ssra ait^ i -tfa TOtl wr tot 31 i to ®t*t fro ®t*j to* 

*nrot*p *tf® jft to i opt *miTO to 1 *nran* itfe-Mfo 4 Sr 

5 t*rft 1 *$to if§i »if%: 1 to* w *ro i *®i TOtl TO 

# 

tot 1 ®tc*t* *^3 =rft j ®t*r *wi w to 311 *?? * *rf^r 
to* 'TO<g 1 -rfe toi ^ *f$ ^r?i «tfo «f*tPr® ss 311 

vfttfi'w <sr*f® ^ «*rfero ^rrora *tt5 TO*t?t*r to i 
3®*t*r *rapitc* to ^ “tfet® ®*it®fii® 1 
« I PlWlOT* fwttf % TO< foTO *fTO «t? fa* 
*to to wtsTSTafaw **i wntfaf**n, §f$w R®i $®jtfa 1 

*3TO *wt< ftTO to* tf, csfll, *tfq* *rf*TO, ftftt nfa* * 
fa*f* ft** ^rft3t53i to 1 nfa* <3tTO* *ro ^*, to 
ftfa-^t*t*F®l >e 3 tTO 1 t W, ^twl, *&, g*? « *tc® «rttt ‘ 
"tfa 5 i c*$*j® *t*K ft®TO cai%vs ft«^ to *t*: -(*) 3 ri*t*«t 

V 

f*Wi“3 (General Physics), (?T) <5f*t (Heat), ft) *RtOTl 
fLight), (*) «f*f (Sound), («) JW (Magnetism), (5) 
(Electricity) I t*ttW* WG (*0 TO* *ltf* W (*t) *fe® (5) 

nfa** *cfa fro ^toitoto i *t*ttf faro *rr*t* 

ftOT, :—W (Mechanics) (^f) ^ft«ft?l«| ^«( I 

'*rftrft ^«tPf f^W, :—(^) f^fe-fwi (Statics) ^ 

(Dynamics) \ *I^<^ ^-fwfC^ ^Rlf% f%Wl 

(Hydrostatics) TO I 

✓ 8 1 (Units): *\fa iTOfi^ to 

• ^ 

fllftOPI ^(tf^ (quantity) ^tn ^ ^ ^9R ^ ^0 

TO, w ^tTO I •tft^CTF 



* 

w faftcq* «TTf^ *tf*r* *rt*t ^ ^ i 4*? *rPnr 

^<a <*&* ^5t^ *tPtt m (measure) I .*. 3tf*fa WW-^IW x 
I ‘fo* W §f^* 3f%Cs5 (71 4* 3tW 

Mj sfa* tarira *ct fa* ^rr* m% i *tpr* ( 

TO, S5t% <7tf ) faf%* W I 

y <t I (JfrNfipF (Fundamental) ^ 9J?i (Derived) : fif%W 

toj *n$ mft ?it^rt<T m Rr® stfa* «<i*tof atwfiRF 

> 

^ i 3tf*rs ^ Rh# 311% *&c$ *itesl 

*Tft I ^ffTO* 3Ri <fl«f I Ml, TO *3 0}TO¥ <2fNf% 

v£TC? ^ I 'm I (area), 'SftsKR 

(volume), C3?t (velocity) «T?f% *9 *R 3tf% «OT f%® <2fNf% 
nt'Qfl 3t3 I <71 3^053 Gquare) <2fTOFF 3t53 3t*f 4¥ 
foil S5t3 C*KW CTOWI3 43^ I *iW 4PW Ml W 4*3* TO3 
*&•! <71 C3*t ^3 C3C*f3 4^3* 3t*I I m 4PWQ&I t? 

35 *115 ^?c9i ^<tapc^ ®t5tcw ssstKi 31 ‘^stcre 'oftw c*u 

4?* ft* *f3re 33 I ^tf^C* 3*^3^ <H3*3* (Practical unit) 
3C3 i 

^ I iU3F53F3 ^ GWt^t (System) : (>) ft®*! 31 $&-*ttfr8- 

(F. P. S. ) «Mt»it— Ml, <53 « 33C33 4** ^^tspcq 
*it®« «ctoi (*) cw 31 ctfi* 31 G^f«tf*rfet3*<ait3r- 
(c. G. s.) < 2 r*rtsft—t^fc^s Mi, «*«to 33 4** ^rtaK^ 

tflPW&t* (centimetre), Stf3 (gram or gramme) ^ C3C*3 I 
€. G. S. 313133*: TO Mtfftw 3tc3 «fC3t3 *31 ^ I ' 
y< n W ^iw •• ** *&** * w 4* *fe i 

ai« ftRS Sctr fjTCT rn, 5fW (Yard) l 

W l Tjtf ’Utfif’T 

^iw ftf jgi 4 n<f tjRfhr wn (arc) sst^r w 
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<*< 

C7t# 47®WC7 fwfet? sfc® i 4*R fltlhw ^33 

fafijl btfft7 fafct* t:*t i •tjtfiic^ o° c*i: ^t^fl s$ i 

TOnrtfar^s— 

*. fafafaiTRf (mm)-i (Tfffcfa^ (<7f: fa: cm), *• C*lf&fafrfa- * 

* 

ff&fafafct*(dm), >• <refafafct*-> fafctS(m), >• fafct*-o CWtfafrt* 
(Dm), >• ffg7t fa ftt5 - > C7#ffa&tt (Hm), • C^tfafr* - i fac^i- 
fafrft(Kni)i >$fa»-*v$8 c^sfa:, ifas-'S^i w i 

> fa: ft:-'*** Kfri-o*** fas i ** fa:-"- *f7, > *r&*f-«*8* 

fft i > 7JW -* > C5^ (chain)-** fl> j 

fa) spfcrora 'flfr-'W $:) ti 47 <?#fa!rt?r 

fa: c^: fa:) i :> ^c*f: fa:-^<« ^f$fa, > ^fa:-i««* 

(ft) TtWtfTO 477-47 ^ ^ ( 7 : ^:) 71 47 77 CTftftfcrs- 
( 7 : c*t: c. c.) i > 7rfa7-** 71: >• fa77 Tiro 

TtFRI > fa&t3 (litre) — b fawtatfa ifal 7TTO-W’ 

77 v\i fa: i > 7: *&-***> fafct* i 
/ V I 'TORI (Mass) vgJTFT* :—F. P. S. «Wtft TTCFltai 47 •ttfca 
(Pound Avoirdupois) 'SOT 477 I C. G. S. 7?pitt7 47 
fatfP!tlft7 TORI 477 I TtTfa^S 47 <3ffar (gram) TOI* 477 7*t 
*7 1 47 77 CTftfa&tt ft^lTi 7C77 S5* 7$*T 47 *5tt7 I 

* att7(gm)->* CBpwrt7->** CTftsrtt-fafa^l > 
fat*rtejt7->••• ^tfa i > Tt^s-ae**^ vjffa-ifc 
WM, > fTOtttffa-V*«t *lt&3l > 3tt7->f8«* cm I *ift-*- 

cwt—*^a• *tt&a, > cfcfa-os *it:, > 7: $: 7C®ra 

» 

*J1&3 I > C77-S** <5^7 I 

•' v (■?) i c'tfM' «wfhi <s?fi«n: (t) <4 aMtflc® «w' 

,w «tmf% f5ni <wm rtim " cfam >4! wfiv 

(4|cimal) I ^ ^TO *mfe ilWCT flits'® ^OT> 



t 

•\ 

% 

ftitc*} ^(1 v»>tft:-w«op 
ft: ft: i ftfS-r -swtfllra yw w *Rref% *$ro ^c*t 
TO* ttf *| *ftff5 ^ii*^ >* i 

(*0 «f e lt%^ btf J, * TO* vij** <TO Tsftfc ; 

> *: c*i: ft: mm wi-> attn i ^ftqt* *w *pto 

^wtft* *tfc*r vi& <2t«tt^.«mfr5 ^ i 
^ S> I m, mtw&{ * *TCt* (Density): CTO n?ft< *5$? *T5 
(matter) sst^tt* 53 TOT I *tW W TO S5f*fc* 

«ltTO5? TOll 4* *TC TOTO* ^*C* ^«Trtf TOM *ft $*-m, 

a 

to 

— . (*) 

u 

8°C<^ TORT *RtTOF *RtC** 4** ifll ^9 (C. G. S. «WWlC« ) I 

'®(Jf—The length o! a rectangular 100 pound cake of ioe is 
1*75 ft. and it is one foot square at the end. Find the density of 
the cake. (0. U. 1948). 

^*m 5t*tfiftr TO^-^sft* cw?ixMi-ix y\t *: $: i 

.’. vitf- «-— -tvm *n: «tRf v ’aftfe 1 

/ *o I *ITO$ <OT*—*-TOJ *t* *f* $ **ftfc* *TTO* 

*lt*lt<6 TOtf^* c 7 ^ fw* TO I TO C^Tt^ fTO* TO* 

CTht *fwl w»4 * firal W *fTO W*»TC* ^ fa* (mean 

* 

solar day) TOT I *4* ffR*r *8 * *4* ftftfr — ^* * c iM-r , s»*, 

*£& OTCW-W ftftfe-r*® I 4* CTO'S ^ TOl* 

*D** I 4* OTta.ffa+B ftftfc-4* ifl^RS fa* (sidereal day) I 
> <?jfa flR-**••• cn* I 

J li i brfr »rif*ttt« w: w ces (Scale): <*?S 

ntm <wti (A) ^f#p* tfa? <wflw «twt ew vw 




*rct«f f?ro 


% 

TO (B) c?fn>ftfctC? ?1 fTOftftt? TOtfts (graduated)V?1 > 

-cm^C*U ??tc4?.?tni TOforl fwl fiTO* (divider) ?t 

» 


A 


B 

' wftai—cvr 

' callipers TO1 CTO Wf? TO TO C^T -TO? 

?? i *sr fm A *n ftii ?tfe??« b *it 

ftl ft®t?? ?Jt? TO1 ?? I 

?5tf*tTO (Vernier) : TO— 

tftofa mm ftftftfrrc?? cTO *rc*r 
TOtw: cwRw *rtTO to ?? i 
$TO TO *fcro s?ar <stTO 

cro? (S) *rft*r iswfS c^tfc ^ v v£)?5? 
sstc? TOtro c§ti> c^to 

TO? ?t? i c^ti* ctoic^ 
TO I Ufa ( Theory ) !— 
<stf%t? wwstm *wtifw* <TO c? » 

JR<r Stfttt? TO-(»+l) ?1 ( n-*l > 

, , ^ 1 

TOJ* «fTO CTO? ’TO I 

.*. 4tf*(?t?'SPTO (Vernier constant ?1 Least count)— 

* 

CTO? ’TO—'®tf%f? TOf- - X »*wf& CTO? ’TO I 

, __ ' w ^ 

’ ^ifktaRT % W <W* CTO? TO 5 ? *rct*r? TO ?tft? 

f”*f? I ' TO *? $?t? TO- »f% ft - •’> c? 5 ft I W 








1 


I 

* • 

<st%tOT to c% r m *t$ *rTO? to fTOTO TO i w 
Ctf 'StfttfC?? TO ^;19f#[ CTO? «KC*t? i to to ' 


>• «tffatc?? to-? c^c*j? 
toi (*t) to? tiLi 

TO? ?tft? TO I ist%fa 
JP^-CW?TOIIt». TO 



«rc fK>-«tfati 


1*5 

l Ill 


-*o c*i: ft: i (?) cro? iftc? TO *nht« TO (A) ?W \ toj* ?f? 


«Tfa croi? ^ ?fcTO to froi?1 irhe i <stf??t?c? TOe to^ 6 ! *1 
sro? TO? «tt* vtfi?tc?? >p TO? to ftfSffl TO i «t%fc?? *$% 
TO? ft? *jr3 TOft$ cto? to *i? i to ?? fc?i *1 i? wr^f ?fes 
sstfiro? m ?% c? i??, toi? btfj ^ cm ftfctc?? cm wsfa 
c?^i ?$c? i to ?? ^st%fc?? <*? TO cto? ^?fi> TO? to fiPnri 


TO i :* cro? w TO ^ftTO?? ijj TO ^-tx 
sstffat? $??-« x*o c?: ft:-*<*4 c?s Pis i 

.*, A gt?J? ^-•«,+-.*-'it c?:‘ft: i ^stfaTO to?^ 

*- 


??? TO ?J?^5 ^ I 

✓ (*t) «, (Screw-Gauge):—t? ’** 3Jt?J? TO »ftc® ( TO 

A 

^ft?? ?Jt?, TO? ?tC$? C?? (thickness), q? ?J?TO TO l 

*Km Prcro—A4?8 

ft? (fixed) TO I B TO? 
TO f ? TO *ifci TO i 
B ap ?ITO7 4?fiS 

r 

*tm C5t* G? ft?? 4ft? 

*fro ?ftc? to I 

?ro?$ *it? i? ?to»i i 

•?< fwi-^’f* / A TO * G c?t* ^?8 

‘ <■> * ( , , 

U*?(t?ft? TO? TO D To pTO TO? TOFI B ?W? 







v 

fft ^ *ft$* (screw bead) S TO1 tTO *t* I $Plft 
C5tC$* *t%P *fl Pt** 5%^ W* I 4$ $f*l®* TO» 
fStTO cm E «itt5 4*t C5tC«* *tt«l F C**1 **t** CPf F 
«dC^ I F C**tC* TO-C**1 (line of reference) TOI $**1**1* 
<5$$ Httf5* ^*TO aft** (pitch) TO I F CTO* $* 1^3 

jR^rjl tot i E cto* ftTO to i 

E cto* b^* TOc* $* *tc** p* **t$*l *&*i 

ftt i to *tfac* $>Pifi> f 3 to c*tc* to $f& *** TO 
TO*i *t* i H ]j>f*t pfcn r* ^rr^t up f^i 

toTO—W F cro* $*«* top to cro faffa c%m 
^pisri *fira{ *tfp ** i (*) E c*to 4**t* pt$*i $* to *tfp 
** i pro E cro* cTO top to^tji find TO *fro TO^ro 
fsw&t JPP* (Least Count) *»d pi (9f) A'SB *£$* TOP 
^cTOfa’itfPI *tfroE^F c$cp ft$fafpt *ttc* i 4^*1 «rt 
ftfTO pHgsf (zero error) TO1W ^f**! P I (*) A * B 
oq* TOJ cTO ♦iTO CTO *** TO *tfa*1 $f*t ptfcd TO * W id B 
.vu* TO pNc* "d*f TO I ' F CTO* CP ^ TO *np I TO ** 1st 
K I E CTO* c* «Tf *ft-C*TO ftftral *t* TO1 *1'5 1 TO P $$1 
M .*. TO** TO-K+MX4P**r±pf-$* I 
J I CP31TORI (area) PT^f $ CPSTO* TO1 (dimen¬ 
sion) TO fro* TO *$r® p: PI Mj x «i 

(*r; «mftfroTO1*faft&TO*C*WJi-- 

TO^C*TCas* (Rectangle) C*3iPl — X &% 

*?ftTO* (Square) w -Mixfrfr 

fa$c** (Triangle) . - * X $fro<fl x “ 

(attitude) 

■* 

^TOfTO*(Parallelogram),, - c* CTO TO x 



<ffwl 3> 

(Circle) , crow -*x* (*r*) 

* C»fto*<Sphere)fc*niTO* u - 8* x * 

(Cylinder) „ -*x^jpfxMn 

(*) *r?fc«fa crow ^ fcnfH :— 

=sfa*fr«R* ^tosPt fargw, froi «mpsc*rcar w 
^filfl *ppr wro fcncst* 5 fc*ifei vfirci <TOs^«fa 

•ow ** i W $*ht apPnri ntrfc«fa jfatJri i wf 

^ (cro <wnr c^to ) c^tsr cvr 5* vww 

i ^totsrft w victor *R*m 6* ** i «&to 

^ifCTFOT cvrcn %i nwrjfc* *q *fk*i «wi *nrtofa c*to i 

»> 

J i'® i <®rT?iTORr *rM • f^ffc *ttari *tw, *wi Mix 

*m x &5$i - *rfro i (*) sjtfafa* stcj* *uto :— 

Parallelopiped uft **TTO -Ml X <sft x &531 

TO** (Cube) „ -Ml * 

C51BM *1 ftwM (Cylinder,Prism) — 4* <3tCS* CKTOxMj 
C ift»IC« (Sphere) „ „ -f*X*Jpit*f " 

pRlfTO *1 *f*?l(Pyramid*1Cone),, -*X^pRI cTOPrax&SSl 
(*) WJffirfa* *rf*ST**to (irregular) 3TCTO *ttTO 

§*rta *tft* **| ^r: - 

/ ■* 

(>) *tflm'«i*Pnr«i win s (▼) w wi *rct«f 

Tff^l>'Q qtstro *!>* *w«fl& arfl^s ** *t *1 c*t* 4f?t? 

*Prfoft* faRI ** *TI I 4*f& *K"tffT® (graduated) C61CS? 

tot *wc< 'sfts **1 ww *nrft<9 wnr faftrai it* i w 

# *6* *nrf<ww *nrfrfir tog .itf* i to 
to* topi fc*c* felfe* t ^TOftffai 

. ^ (displaced) TO *lTO* *rtTO-*tS* *tTO I 



W fcn* wttf a s? 4*Jk fK csts B i 

c5t«ft *ifa «w *rwtc<f *$ wn i *fa to*/& (d) 

frt'S | nt<f^5 w fwl «itfawl >1 Wf 
wtft* ^ri qticw i <wm m; 

Wt&l C5tc* (C) W* l fctf* Wft^F 
OWI Wl *Rft«fil Wto53-Wffo 
*WC«fo ^<3* I ( «W ft*) 

w*l s* i (*tw arfetf) - 

* 

(*f) ^RW fifa* 

«at ffeaf I WtfWl *!tcai ( f*lC*fc, Mwi^ 

wrfro csts) wt*n*ii 

*8 1 *rr*t ftfai «t<m yit* wnn toi 33 , «wi *ffqt?n yit 

(Common Balance), (Spring Balance) I 

%<t I wft ftfei <*f*t* tfw* mn q<ri ®rtow 

wft, Chronometer ^ \, fa TO fttfr-TW *#), Stop-*# ( 

S$Stt3 WWfa Wl 5t*Tfa TO), Metronome ( TO1 ^ 
£TOH WVT 

W I <Mf*t^F Wf*fS 4WTOWM-**® (ffclft), 

( ftftfr ), >'-*•" (C»mi 1 tf 9 ! (arc) TOl'CTOt <X 

'CW 4^*nu ^ (Radian) TO!1 ** CSferft-*^ 0 * 

V9V» 

> dfrm-* ^ r -«va»«i - 

«rtt 

1 . Define mads, .volume and density. State the relation that 

ealats among them. (C IT. 29T9; D. U. 1932}: 

2. Classify the Soienoe 'of Physics. What is the difference 
between matter and energy ? 




3. How do you find the volume of ft solid of irregular shape ? 

, < U. 1917? 1929 ; D*U.1932> 

4. Which are Fundamental and Derived Units ? (Pat* U. 1930) 

5. The area of a sphere is 200$q. cm. Find its radius* 

6 . Calculate the area of the surface of the earth taking 2r- 

8000 miles 


(Motion) 

I fHrfo (Rest) >6 (Motion): W CVft 3?T 
4tft?Il ** CVfa ft* 3C?T4 a CVft 

*rft?^ *c? 4$ ^??tcv fafe ?c*r i w 3f?# 

§*rc?i*F *?*f? wtw? nf??^* vc? w *tst? *??fcv 

5tf% ?*I1 ?? I ftft « *tfe WtC*tf?FV (relative) ?1 (absolute) 

?$c* *rrc? v *tft? ^®t?cvt 5 ?? ftft ?c* ft* ^Wr, 

<2p$ft «trejv cwjtftvl ’fft s N i wren? *|Wft? fc*r? jffsf 

j* 

3?j£ ^?tt 5?? ftft? *t??1 nf?f&^ *ft I 

C*fa?^<ft*gC?J? *??t*? W&5& 5?? *tft ft* sf^sf 

anrwi cvft ar?& *^4 ft? ^ 5 ?? *tft? ^ft*« *t*rat 

*ift 1 

cvm ^cvra p^fwvv wt* *t*rr* ft* gc?J? *?*tc3? 
'vnft^cv ftffts wt w 4?< cvft sc?i* ^ *t*tt* 

ft? 3C?T? *?*W*? *R?focv *tfti ?9|1 \ 

$m c$c«f? dtc«f? c?v, wftfat? ^ ftft^fa vtcv ft* 
impfWl, ?t#ni *rfcf ?tcv 1 4 v^ nftr® 4*$ ftev 

dK nwrrft sfac*r n*^? ftft^n 

ft* *ttctf evtt ?jft*? ftvfc &s* cj«fc *fft%r 1 

ntvf?^ *rm?l «jfafov ft? ?ft?t *rart* a?c?T?. *tcnftv *ff% * 

ftfttowvfti 



m?t< fawft 


. 

A 

2 >y » cot z *tf% $ to*: w 

4Translatory) : W c*fa TO 4* %U OT ’TO *rfa*TO 
w* <j$ *ffac* ^ i ^n fafa* 

*KCi* C**f (Velocity) >fafa ^ <sm iffam TOHTO W I 

*tMl®i to cJiw*u«f fas*i ***&<* sfaro to i fk*i* to, 

* 

TO—.5fj%* I (*f) ^4r*rT^ 
(Rotatory)'^—TO CTO TO C*fa fafafc fa*5* *1 (axis) 

‘Stfafa*' fOTtt* CTO Wl iffac? *tfa *C*TI 

arc*i* faf%i «rcc»r* iffay fafai ^ i to* *tfa, 
•TO* *ffc 5 *rffa** i *rtfa §*i* *c*i* *tfa, %1* 

stfafTO 'e cw«^ stfafarc TO* *tfas «|*t* Tf{%* faaft I 
*& I *i**N?fa *K*T1 (Definition) S (*) *RT«| (Displace¬ 
ment)! c*fa gc*J* fi> fafii *ro *TOcf** nfaTOc* 

OT*i *C*l I 'sM^TOsf *ffc* C^FOT <TO 'Q m ***TO* TO WT 
£*fa* ^** TO TO *tfa* cror TO!* c - !* ^TO^* TO 

•c*\fa* ^** to to *t*ti ** i 

*f*C«l* *tf**TM (magnitude) >e (direction) TO I 

TOi * w c»itwl wSfci n^’8 st* cro nfro *t* i 

TO*fifa*ffim («+•--) * OT*fc*ifOT to V«*+s*- <yTc-t 
TO nPM-nPw *te* i 

{*) ‘ apf% (Speed): sc*j* *i*TO* nfa^toi *TO 

apfeTOi *pr* to (toctofc*) *m *i crones 

fcrtr $»i wfoj *tn i *f* t ’raw d tf* ^wi*r ** to* 

-spfa s- -.•■• •••(*)• 

, i , 4- 

; W) C*K (Velocity): C*R f*W* ^f%*W *fW^ TO*J* 

*miw* nfir*^ *ro* *^**t *c* i sfa *f%* w** *tfina* 




TO fww cvr $$ foltt TO I cro 

ftft&fTO ^f%* Wttl CVf I ^l^tfel }W«f cut Z* OPR <iW^ 
*TTO *W WfalR TOM ’TOW 5pf% WW$ 

fw* ftfctt CTO wrfott i TO«t ^c®' 

fw wit? i to c*to bttj toi cro* *ifittt*i* tfto fa* to* 

wfap sttft TO TO» 

ft) TO (Uniform) CW5t l TO( TO*ffa W* W* 31 CW3- 

cto to wwt tocto mqtm *&$ fiw «irrt *w ^feaiR wfa®r fcro 
crow ^r*r cro to i qfa tot* to cto v to:« ro / tow ^n s to 
«rf^3RTOI Wv-*/tl ^ TOf& TOETO TO*fft3 WTOt3 to 
wfeaiR WC* TO C3 W TOW 31 »tfTO5 1 fNl (Variable) CTO TO I 

<RtT> P3 

• CTO* TO TO CTO -ir -^- * 

CTO *ITO 

F. p. s. < 2 ^%^ «rf^ croc* <$w ?tf%, c. g. s. «i e rr^fa5 

«if% croc* jw eweTf^r «4ww i 

($) W3*l (Acceleration) : or C3CTO *tf33&33 Sttcw 

W««l to i cwc?tw srra toto *ifrott *« wf^f wtes »ro ^i to** 

1 

CTO1 Ittl sfwtt TO TO I TOCTO3 CTO TO*t TOW 31 l 
/ 33CTO <WTO * CTO 3ft CTO 3C3J3 CTO U * u' TO TO 

w /-=-p-.ft>) 

» # 

nit _ wftsaFtt?TO ^_cw:TO TOf% . ^_ wfeapte-TO 
" 3TO * TO ’ # TOxto 

'TOwfl WTO TOI vflWW ^TO ftfTO TO •_. 4 $% TOTO WFPftPI 
C&TO ntTO^CTO Wt* TOt3 ,^CW 1TOCW TOT TO I vflwft TO 4TO 
CTOC* >» fttftt C’tfcft* H *$> CTOl* >8 $ CTO 3"TO 
«rf% croc* cro * 3$ wfroi ^tfroi TO i cTOrofroTO* to 




* n*rft toft 

* 

■a 

W * ^/CTO^ I 4TO TO TO (uniform) ^(tCf I 

F. P. s tan H «tRs c*rcw, C. G. s ^ 

<*ifl>Pto <$1p5 CTPf^ to'to <w i 

( 5 ) *WR (Retardation): 3TO 5TOft <ftC*tt *lfTO<fc=ra 
“SfUfH TOI l (negative) TO I «rf% CTOra CTO * ^T> 

W--t ^fc/CTO*^ I (5*1 TO &to* 'TO^TO TO 

•c^TO sft to to j <5*i to *lro TO crcto nfirato* 
to* to to i ^cs(" to* c*ro *if*totTO to* to to \ 
to ftto to* c*c*t* *ifito cto #* to to i 

(5) <^r)to GTOf (Angular Velocity).: CTO *ft*n 

(particle) P *ft CRPf’fS’W *tto*fl TOT W *TO ^PfTO 'SC?® 

TO*t*W *Tftt*f OP c^c« c* c^t*l fo*l* ra ^tTO$ *tot* ctfto 
c*n i c*^to c^n w to *t*i *to to i *f* cro aro t *rch $ # cto 

fcvt* W'W ©-#• ftfst «tf*5 CTCTO3-(8) i ^1 TO*tTO: C*fs*ft 


TO*i atroto to i w’-^csfroi *f*f to toc** to 

^ito 6 ! c^tort^ c*t*i fcvn to w c*tffo cro >TRt^i i ‘ 

<g*jf5 4**t« *[to **•• 

*1 c*toft ctom to i rPt «iw*T* 

^W* TO* T TO W c»T - 2jt *i 

o> - —■ C*OTft J «(p5 CTOC'S *f* ^fcSRf 

% 

Wfl tf TO TO co-2wn, 
w ** ^ m to—iifirtw ^ftTO 

C*ft, TOC** TO|ft #1 P UR* ^ 



*> m f&ar 


mw* ^ Qr® *tf**i *t* i 

*• 


cVifaf wi-poq ctw nfontpn »R<m-. jt llQ - ff? PQ 

O^^jww R. 

1 , i ‘ r ft" , 1(i ^ 

W,. * foto (linear) CW l 4* CTOFWI 



V 


f[ r* 




i 

pq ^n*r *s*i to, Ufa cvf 


<&\fa, c**t 


CTOC'G .*. w-ra>. «*3n* CTO 

**fw* sjts to $*t* £*ft* c**f ^s to i 

TOP i fit, fificfc «• • TO cTO i fit? crlfi* c**t to f 
^JtTO" ® *$ Ufa c*?f to ? (C. U. 1942) 

fa fifiri* fit® «•• x **-*'•* c*fi*fa crtt c*tc* 


.*. C^fa Wif-w-*--—->•* C*fi*fa C*CTO I 

vS • 


.\ tafi*C*1f-*8X >• X 1>8 «ff% CTCTO I 


V I itRs TOffaTCH (Equation of Motions) :— 

gTO to w c*to sfiro «tfro ttto ««f, 3?fis, to, to 

<a tfisTO* »r*t¥ fiififro *flTO toi *?fro ** i ^ 

^Jtf3|fi« TO^ I TOT* CTO TO* / TOW <3TO C**f~w, 
TO -/, < TO** CTO C**f-fl f *TO *lfi> 3 FT 3 nt<** btfj-s. 

- (V) **«t* *tf% : TO® SjrejT 4TT TO* U 4W W 

*W «lfiaR TO I TO4* / TO* TO® *fi s n* TC* sk* s 

-t*x* . (<t) vu^rtw cTO TO i 

(*) 5 f*r *ff% 2 < 2 tT*fiT C**t - u ^ TO (uniform) 

TO -/. TO 4 * < 2 fC 3 J*f 4 TO CTO / TOI *tfi *1 *ftc®C$, t TO* 
TO /X t *tfi *1 TO, TO 5 JR * TO** *T* *»$* TO v-tt +Jt .(fc) 


.-. . («¥) 

' * TO** *J*TO 

. <*) unroc'nfiBJPWi *W • > 

■ t wn «<ro cin ci’f-u+A 

'^"tgsSWBffijraatK!^ 

fat*. Date._■>.?..;3 ■ ‘ ,1 * 







>% 


• i 

/ TOTO « CTO* ^ ^ - ^i^?r ft - 

2 2 

to w W* to *«f5 / 3 ™ ^ ^ cvf >r*fa *f*nrt **t 
5 *ttc*i ^4* / w* *r feTO *w j-sf^ c**fx<- 


M+« 

2 


x<- 


M + tt -¥ft 
2 


X l — 


2ut + ft* 
2 


■•Ki + J /t*. 



(•) *$C 3 «* - (u +fl ) 9 - M*+ 2 u/i+ fH* - u* + 2 /'tti+$/*•) 

\%) *^S....,.fl 9 -u* + 2/«..(V - ) (v ui + J/<*«8). 

00 f¥?fc otctoi *w s to *** th c*cro> 

*w - S, - / c*ctoi *w—(/— 1 ) crors 

*N -(“< + Sfl 9 ) - {«(<- 1 ) + *A<- 1 ) 9 ) 

- «<+Jrt* -«<+«- $/*» +/t - \f 

-«+/<-*/—+ .(») 

(®) >if? to® ft® wil sfare «mre to to »-0, ^jr 


«-/i, »- 4 A». •*- 2 /», 

O 

(p) *T* ■» “ /* ' 5 $C* v—u — ft, 8— lit — \ft 9 t v* «■ H* — 2/«, 


Sj**tt 


2*-l 

2 




TO ! W TO »• CTO tfTO «tfTO TO owt 
-U CTOO®* *TO $fTO «TOl (i) 8 CTO'S TO 

$*t* C**t f (ii) TOf 4 !* TO W (iii) ¥« TO 5TO TO 
<ttfTO ? 


»-*<&* »• *tfrl- — - X *?* ■ * ■ * $ tftfc CTOti, 

/- ** *$, CTOWI* 

i" * * ^ v- 







(ii) TO TO l C TO'© TO «*tfTO j TO4W o-«*b-** X * 

|)w 

.*. /- — -*8 (PTC^'S 1 

(iii) ^^s*W *FTO <*tfTO I 

s - «*b- X^8-|X^X *8« -* 00 * ^ 

(*) TO t« ^ 5^<dPfc V ^ ^ C^^C'O 

^foaR TO I dflTO* C^n *TC * TO TO f 
TO TO «*ttTO* OTt-M, TO TO*1 -/ CTO'S* 

A 

.*. <»> t«-M+^~ x A~y.-«+£/.(*) 

v-ii+^“ >/-«+"/•.(«) 

(*) * W) ifrs /-« ^fc/CTOS* jM-^‘1^1 
(*) CTO d?"t *• *lt$*T rfTO TO CTO TO f 

CTO - X -°-Wr ffr, <sjf% CTOS I 
<ijO X 'is* 

( 8 ) 4 ^ft> <#«! «•• * CTOCS TO, TO W TO * ffr/CTOS* 

3* TO ^TO « TO ? 

J“®»* 3jis, /"^ C^C^S, /■■% $fl» C’fCTOi*, M ? 
e**-lX«+|X^X^-^M + 8 .*. K-083 $?/CTOS 

(t) v4*f& TOC* S»tr> C*H fo/CTOS Wifi* $TO* fTO 

ficro tou$*i i to jjr ? 

to to to® fcTO s fcfot *tfifl TOc^ w v- 0 , 

M-m C^fi:/CTO^,t>-0,/-|'--»b'>/cTOS* *fe*STO? 

**-#* + */$ .*. .-(>«)»X^(-»H)XS 

s cm ft: 

*x»o 


• * 





W 4 faTO 


ib- 


l cq *tft* *^*tf*TO ( magnitude ) TO ^TO Scalar 
*tft to» wi t w ?rft* *tf*TO * ^Rs^r ^ 

<ro TOtc* Vector stfa to, q*n to, i stcto 

Vector ^tf*r^f *tfi5it 4 i to TOt* frrfa toi * *tfro TO fas toi 
'Sflrtfos ^ I 

*A i c,m r* TOtea«i ( Composition of Velocities )— 
CTO TO *pt* TO TO TO fc^tTO fafa^TO3S 

TORS ft 3 <TO, sn ^ fa\ ^ ^ CTO &faC3 TO I vg^tftf* CTO* 
ftfas TO TOC* *1% ( Resultant) CTO TO I 4 *\fa 

TOC* feeftrft *1 §*rt<*T ( Component ) TO TO I 

I <OTffW C*Ctf3 »lR|—^ *lfo <2t*t* ^5 

TO :~ 

(*) qfa c*t* to 4*t to toito *n*rfa* to 

TO to sift TO TO**i i ft) ^ 4*tfa* 

TO TOTOtapc^ fa finsta ^ftqc*r m to *ift <^c*fii 

nfircM ftairw *$c* sw c^rTO 

ft) *lt*TWfip* TjS ( Law of Parallelogram of 

Velocities ) 5 ifa TO^fa TOt3 ^fftiil ( inclined ) TO TO 
«^(ftprtC* §*tOT *Tf% *lt«Tl TO I 4^8*1 :— 

qft cto *ft*ft ifcft to to <«* ^rorc nf%r*it«i* 
*rj(4*c*f cto TOfaftc** toto toi ** 

to TOtwr *ft* *ffiTO * ^ TOwcsra ftoiftqjfcv 

<*rf*^J TOfafilC** *4 (diagonal) ^t*l ^f^5 \ 

TO ** CA * CB TOt ^TOTO »'8»*n (uniform) TOC* 
f «lTO TO 4Tv $TO1 WTO *' C*tFI $tf**l *ttC5 t ACBO 
’(tTOff? 4^(4 TO CA C^TO W CTO 



sfrras to ca c^rtfe »cro 4 

$TO c «t« cb cs*i 

TO » >ro 

D TOtFt ^tfTO I 
u * iKtfrejC* TO *ffl^t < t 

* sto 4 *$ <ro 

wC D *tfj« *fws 

cTOs nfssw« ^ C 16 a O 

«rffroi ^ira CD $$9T **ffci 

*w **«fK TOfafro* *{ CD 5ff% csTO <ffft"f 

*f &to 1 

wjtf«rf%* <sw*i (*rfa <3^t r st% srfaro «f*rr^): 

cAw o J« sffa *s DO *TC fet=f 1 »|J% c^n- R-^<cd. 

W ^ S CD^ ■fllf^r n CTOS TO 0 CTO SiTO TO I 

CD 3 - CO* + OD»- (CA + AO) a +OD* - CA* + AO*+2CA. 

AO+OD* 

-CA* +1AO* + OD*) + 2CA AD cos <- OAJ + AD* + 2CA. 

AD cos < 

/. R*-u a +»* + 2«wcoa k . (V AO* + OD*-AD").(>•) 

, D0_ DO DA sin DAO o sin < , . 

CO CA+AO OA + Da cos «t Ut9 

sft $41 cs* <ro to n* *t* & *%* toto *fori fctfcs* 
afft nt«si sts 1 

(A) CTOI* fi^ap(Triangle of Velocities) : sft CTO ?RTO 
f^Rfr cTOs sfsTO * *ts m ffiwft tos stsi 

«f<rtPn to ^stsm *ift n* $cs 1 

*ai css-tf* ftWTO; (Resolution of Velocities): 

Hfilfit* fPI «WS' W ^1% PW W ^ cvtcv 











<• 


csjfst cro trow to to fw cm «t*m csto* 

viwfS ^ S[W* *!TOftft* 
cto fTOrc®i TO 
<romTO ^t « 

oc cro f to* <**W 

TO l ^tC* wftft* 
OM 'Q ON l ^ 
ftcw *fk<® i to 
**4COM-«t! C$WF 
ON * OM VttBW 

*TC CB * CA to I TOtsft* ^ OA * OB ftfafc ero 

u * TO «I*H TO I 

OA—OC cos *, OB — AC — OC sin < 
fTOri w —/cos «c, v—/ sin ot. (i^)*' 

*<t I TO^tfTO* ( Relative Velocity ): 4*f& vfRs^r 
TO A 4* yiTO *tfW«l TO B 4* ^*fc5TC nfTOS^ *tTO 
B dnr «itcnfa* TO I TO A * B c5*i fro TOTO 
U'QV TOTO hfTO TO* TO TO v «*& ^5 TO B 4* TO*tfa* 
CTO TO (w- «) • TO w ve *> TO* ^ TO TO*tfa* 

(^(»-M-)oif^i a dcmiit b c fc.it* % ortroi* 
TO ^TOi fi*Rffa fro TO to toTOf* cro (»+#). 

TOffo^S A-JW ^«!TO B-4* TOTOf* c^’f *tfro A-c* 
% to *fari B-^ to TO* A-^m to* « ftnfte c*n TOrf*re 
*fad TOtora TO wTO* *ftra cTO toTOf* cm i 


*< *finrl *PIWJ TOtTO* TOH to TO i 

m 

Hi 



<sttf 

1. Distinguish between motion of pure translation and of pure 
rotation with examples, (Pat, U. 193d) 






2. Explain the terms ‘absolute motion* and ‘relative motion*. 

Which of them is important to man ? Why ? (Pat. U. 19S0) 

3. Distinguish between speed and velocity. What is angular 

velocity ? (GU. 1930/33 ; D. U. 1937) 

4 State the lava of Parallelogram of Velocities. (0. U. 1936) 

5. A train travelling at the rate of 69 miles per hour is stopped 
at n station in 2 minutes by putting a brake; at what distance from 
the station was the brake put ? 

6. Show that when a body moves with uniform velocity in a 

straight line the velooities at .the ends of suooessive seconds are 
in A. P. - (P. U, 1937) 

7. A stone is thrown vertically upwards with a velocity, of ICO ft* 

per second from the top of a cliff 130 ft. high. How high will the 
stone rise above the cliff and after how long will it fall at the foot 
of the cliff? What will be the velocity of the stone when it is 80 ft* 
above jbe point of projection." (M. U. 

(Aps. (i) 400 ft, (ii) 5 70 sec. (iii) 143*1 ft. /secnd.) 

3*1 (Force ) 

I TO—*t*1 cm TO* $1* fiTO **f**1 TO* fil* ’“ITOtt *1 
TO^tfo* Vfo *1 % *TOt* *1 Wtttro o$1 m SSttfC* TO *C*I I 
CifTTO df*T*1 fa«f ^SC* I *tf$* 

^ *if**$OT tom to-*c*ni cm to* c* f*^ to TO 

*C«1* eiCTW-fTO, (Point of application) *C«U C* CTOf 

*ro?r i to emw-R*! 

^5 wtfTO tot CTO *f*1 «£|TOf TO *t* I St 9 ! (pressure), *JtTO, 
fiTOL&ft (tension) *TO* $1* I 

1 ftifcro (Laws of Motion); fs&fa itf%* 

fadft «nfrot* Tproft srfa-frotcro 

(Dynamics) fefil TO! I yt eftr* *lfNl TO TOl TO 
*t*50f 



faro 


% <TON a|3l • TO (external impressedj'TOI TOTO 

toj 5d to Ttmzi Nro toh ti crotro 
’rocTO a N *rti TOJt*^ ntro i 

fv®ta ajyRS CTO TO *5TOCJ* (momentum) *tfira$CT* 

TO «jto icm *1fro TOt?*rtf^F ^ 'SRs to w *if^c<r fed to , ®*- 
*cro w i 

r’y) 

foTO (action) TOft'efTOfN atfafaTO 

(reaction) ^ I 

^v* i ton *jai s «tTO to* $f& } N) «jto 

WNFJti (Law of inertia) TO: *HTl*f TO$ TO5TTO4 I 

^ *tf$N TO TOte ftoni fapTO TO1 f*TO* ft* «ITO1 *1 *tft* TO 

« *fas? wit^ to =n i t^i owto-^iPct to =n are 
*4TOt* sforo TOfs to 5n i toj & awn toi s—frof%?r wN* 
—1fr*ro *w«f fo*TO& Spot «rrfro i *tftrar wt^r—’tf^isT 

fiwNfc 4*$ iffttf® v£lf ^ sfaro *tfTO I fffW»l nwtTO 

*tfa #:* i fa* TO*i TO* $N cnf5r sri i TO 6 ! 

cto itRs*Ni n?ttfc*$ *tft* ^zm «tTO *'tc* ^ **i 
. to =d i vd^/5 tow'TO te* *tTO*i faro $TO ft*TO sfaro to fro 
TO? * *fft* TO *ro* «tfac*tCTO *8 ^*1 fa$TO sfaTO TO TO*t 
to i TOtcn TOitRsf cro *f*d to *ii TOwi fwro to i 

H) ftTO TO TORI (definition) TO l TOt< fttW 
TO^n i c^«F9 $TO *TOc* *1 $TO TOnr TO 
TOt<* TO** TOR JtcTOR TO I TOlPftf TOwiH cTO TOTO 
. TO11*1 TO TO *11 TO1 Wt3 TO ft* TOTO *1 Wffa* * 
♦TflTO TOTO *1 TOftffS C5&1 TO *tTO TO TO! I * 

^ ftrf to flm: (^)-^f TOA TOftfTO toK-to 

TO B TO l nHN kn« OHF0 TO TON M.c TO I TOTO frnt 



TO D it* I E F frol i TO*W& TOt$R 


*trorow toip® *fm \ 
mm m to® itftc® *t%* i 
(>*t fw) w) *wfl> to w* 

WftWl ltd? <1tTO5 *fk*I *t£51 
fife* ItffSJ* TOF Tft5 ^f5 
nfrifto m' ifc* » <*> qft 
?r^iro cm fro *N*r ^ w* 

5 %^ mv m m cm *ti1* 
nfMro* wto w* »ct 
* fe *t« to fa* wto 
fcniTO* fafe* tocot 
*t»5Kfe^ ClftH *K<9 I dwfc ^TSE 1 ! TOT wtvtiro «TtTO ifilCT 
TOtlWtff V&ft ftPF *lfroi *t* l (l) ^%rt< Itltl ftfl TOTO5 

^Pitoi fefea TOtcroni m *tfroi m i 
*rfei wtc&w : (*)—Witt *trft *1 tot ito *tfaro *tfr 
n tot *r»w TOc^tfhi wro ftret* crcro *fe* 

«|tCSJl IS TOJJt ftci jf fen I (*) 3tf*ITO 

♦mro it#* *RTOrf toPwi to fei ctcto Safest* *fe* 

1TO* TO> m* f*E1 TO*lfel TOI TO*1 TOTO1 iftffo *fe* fa* 

«rft i c*&*rcj *tfl* *fe* fa* to *fan Pur csftn nfa*i 
*tst* *fa^TO^ i (*) tow fiwnr TOt^rt aflTOftil mroic^cTO 
*tf%-TOrt *fe I (1) 5TO *tff $TO fa* TO*tR 4*ft TO 

farot *fa* fan *fe* *fcwi m fefon tor i 
* frSlu *ja s ^ n **cs TOrofi fefe* to n*t *ftro * ywi 
TORI *ff« TOtTOI fe4* *ftw> *tft I 
(1) ^TORSTOI (Momentiim) s—MtTO ifa^ ^tTOt c*ft 


*1** ^C* vfim ifal fa* fafea 


.0 




T*WH 


to ctfs *tfa* *f**t*i i « c*c** w? *tfo%9i *ro 

*Cfa&,*f%**| ^*1 <5* * CTO**ftTO* TO* I *f*^5*-m, C**-v 
^'^TOif-mX7-(j's)i *•• fifefr 4V *&* 

gflfc* <&£** S5*t**-*»<> x *-*•• i ^g*t*sf 4*® vector *1**111 

4ft to* to ^ c** *tfro ^«fh a*? *sto to* 

^tf*j *t^c* *$f5* ^*t** <4^ 'i)* r * r ** i 
F. P. S 4ft nt&s TO* ftft 4* croos 4ft *t$£®T 

«***, c. g. s «wtfig« 4ft m to* *^ c*Kftt^ 4ft c*r®P®t* 

*fe* **5® C* $*t** *t* <5*t*C*l* 4TO I 

(*) ^TCW|?r *Tt*f (Measurement of Force): TO ¥* Cftft. 
TO ^5* -m. P 3T*l (constant) *91 4$ TO §>** t *** fap*l TO* 
** *^fi>* C**f u vtfs nf**%5 ** I 

t TO** «WC* s»*t*5f-mXu 
» » c*c* „ -roxv. * 

.*. t TO* *lf*TO*-mv-mu-m (v-u) 

\ wro* nf*TOc** *t*-™ ( ~^-mf. {.* f (too-™ ) 

f*fl* *P* *^5, P oc ^5*c*c** *f**TO* *t*«=mf *1 P-K. mf 
, (K-tf**) 

*f* *C9l* 4ftft 4*TOC* TO *1* C* ®*1 4TO 

>t* fro *f**i 4** ***i ^** to «r<h *** p-i w 

i — l. f—X ,\ K-l^ P-mf .(*8) 

*Nfc*ff-^*x*a«i 

(4*fc* **1 C* m4* TO *tfc* TO *f**f&3 ** *f$, 
instein^* TOf* ^TO* ra4* TO *tf*5* TO *f**f$>$ ** I) 
*t*t*P-HZT5“*i p.t-mv-mu.(*8*0 t **«TO** 

t 

mt* «rf'5 (Impulse) toi i i' 

?Su-oW *(taH‘(*8 v) nfri Pt-mt. (jj «() 






• w) tori s nxm RrS fo*# 4 ** 

-•ftem *tfo i to :— 

(>) <$ ^ to ferl ^firai w ^ to 

(»i^hRM *s j <®t*i ^c»mi F. P. s <rc ^ <*w 

*ft&G TOW <5*t* faRl ^firal ^ ^fc/CTO^* Wt §k*TC TOT 
TO* 47¥ I t^l ^TO *tt&$t»[ (Poundal) TO 1 C. G. S 

^rcpTO sfru to* §*f* fwn *f**l Filftfito/cTOa*; 

Wl fo*l* TOT *5t*tt TO* 4TO I fcft* ¥t^3( (Dyne) TO I Stt* 
« *itfcTO awtww *rfa TO* W I C^!P 4$ viJTO ^fec**' 5TO 
(Absolute *1 Dynamical) <i|TO TO I P-mf TO^*«t TO ** W 

to*^to &** i ata?) 

(0 C* ** 4TO fipr TO 4* 4TO *TO cW 4TO CTO $V1* 
TO sstsi to* <iiTO (TO***I >8*0 

'(o) C* ** C* C^t?C TO 4* 4TO TO* <5TO*f fo*t* 

to ^t*i to* (3i?Nnr«f >« m 

<*) 'S <5t^C*Rl *P*Wf s vi)*r •ff$«_8«o'* Stf*, 

> c*ffeftfcr*i .*. ’tt&ax* ^-sto'^ 

4tUe«‘8r >**<’* V > <3ff*X 

> <?rfi>Wt*) i .*. *rt&sfa «tt* to*m to* vi cflf i 

i ^f[ *[3i: ^ ^ f*** *rt*l *t* ;— 

(*) ***t ^*15 to a *m <$*fc TOi b ^iir fcn* to <*icto 

**f*C* Wit A* B4* frl* TO* * f**f?te^ TO <TOW *fro I 
«fTO TOC* fapm (action), fail* TOC* «ffefap3l (Reaction) TO I 
AftB f*ro *1 ’tf^N *Rf*, froi *wvt n^«*i?r *R-*nrf «rt$* *1 
ifc? «tt^* ^t ft** TOttl *jd* i <2f*fro **%t fi**i >e sjfefapstt 
^ 5^1 ^ ni^ f^;raf%f5p|W -%y«f (stress) TO i (Pit 
*t* 4 Law of Reaction *1 Strsss TO I 



* -wf 

« 

tO 'BTOttfa (Conservation of Momentum) V 

w wr ^5 to wi to* fc*ra^rrrc&^ fawr 

rtri?* fc*r* *zm < 2 tfofaiTO >iTO * \ toi am- 

mm ^ qt?ri rnzrnm *TO m ft* m i **4^ 

mm wto* cTO^n *tto TO i 

w> ftfe* «ito rapin-<2rf^rap?i :-(>) ci*r *1 fw 

Thrust or Pressute) :,• cfrfTO* §*l* ^ ft* *TfTO *$ >qto* W 

frfro* S*r* ®re$tr* 5t*rcw i cfePrw »i*to niz 7 ? Wftftw *t*t 

«rai *tc*^*lft*TOF* 

*) fet* (Pull or Tension): ®?«1 fWFt 4*fi> fF«l $«itt*1 Tft€ I fTO* 

»9R ^3tC* jftC53 TO I ^$1 fi?TO »|TO TO* *ft>5 §*1* ffc* . 

tear i TO* TO* to Pull, *;3r* Ft* ^fsrTO* hw’iwi 

fens ion. {«) <?*h?fa C*f*1 W <3TO *ttfl TO 

*• • 

c*t*t* ** * nF?!* 
«tfoTOl(*ft* fcfa T) 
«TRt=r * ** 

to *tift to cF^r 
c*t*i *r$ 1 -fctsmr 
<2tTO$ *11 fi*1 
ft** fro m tow 
>'** f** * *c*t TO- ** ufc 

t*! HG *ftTO TO TO i ^r* »pro «tftTO ^ GH 'sifl^r 
TO *f*t* i ufc «ftTO *to s&ft TO ftfafc **1 *tTO 
TO:—(i) TO& awr TOT ^1 «TO* TO 1 .(h) 
ew^ft* vi TO irtflw ^ fa* <4fo* i to ** **r-ft* 

TOt*>ff&* TO < %foTO TO *f **1 *tfW *f*t 

tflft l TO TO fed. ft. TOW ft TO *1 P ** *fe* ’ttffr 




*ri i. c^i cAi ** mw *fi*i Pc* r to*i r 

c^% ^ wraft ift fi tfro <im wft *c*t*i fc*t* **t $c* P—R. 
P-T-w/^iTs T-R-M/1 <iWtC3f w, M-C*t*t* * 

(8) *rfirtr«) (Attraction) ^ (Repulsion): *®F 

$ft ^ S&TO fed TO | ^ « <}fi?f W"t*i* fctW I 

(«) ^*1 (Friction): 4*ft TO A* fwl 4*15 TO 
B Are 4*15 affisfeit* **i t*tc**$«ITOi 

$tf5*t* to *fi*i *n fisi n*6t^ fic* rnfBra c*t$ ftfc‘ arc *tito 

TO?f?c* finite ^«i <±tfi>fei ttrc^w to i «rtwt *rjjific* 

*$** ^ i («) -5tf%%9t :—(*) 

TOra *ftetro *mcro *rt*t* *$c** ’©fir to 5 fie* >icto gfB*t 
*t* 4*< to»bi fc*nr *ro « finite <tt*i ora, to to*®-**^ 

filTO *f5$1 *t* I $*tC* (back-push) TO I *$C** 

TO* ^Rl* ^fi* <5* TO* ** *=gC** filTO CTO 

^fi* to^bt c*n to*i to* ** *t*n ^to* topi i M 
CTtei *rfro (^t*l firo *$*l to > 

4TO w** ^*c** - c^to ^*c*n i 

*fpf 1. A train of mas9 175 tons has its velocity reduced 
frdm 40 miles per hour to zero per hour in 5 minutes. Calculate the 
value ofk the retarding force assuming it is uniform. What is the 
change in momentum ? (P. U. 1925) 

dfrfa'Bs-on fci-oitxm* nts 

«jNfi* c**t*®8«*fa»i --- - * ~ —— 8 «f*fe/cncw 

'J#* X '&• 'O 

cScw «nm->«x»»:».KijsF.p.s Jivri wpw-.w 
'BWV t-* .’. WICTW**lft^5|->UX«l«X'*i*F. P, S<ot* 





* 

• * 


.. 

-****** 

2. A force of 100 dynes acts upon a mass of 2B gms. for 
45 seconds. What velocity does it generate ? (C. CJ. 1934) 

P-mf. 8 

m *c 


*-/*-**«-*• (?[• fi(|^|/c^Q. 

3. A 7 lbs. shot is fired from a gun, the mass of which is one 
ton, with a velocifr of 1000 ft. per second. Find the initial velocity 
of recoil of the gun ? 

to fifNfw c**t - u i ftfcfora 

*f*ni wro* *ito * i 

^3TO*t- ‘.X >• op $ Vft: cm URF7 I ^5TO*f- > x 

nu <w ix i®ooB^g«xu 

'©i I TORT (Composition of Forces): (*) eft 

e*i toj* fro *m owtTO to to to 

"TOfara TO ^ tort cto*r i (<f)eft$® w ftrnftefTO 

*m c*etro to to to TOtora TO sstetc^ frotif^ 

\ 

sift* sfee to* to* TOtf j (tr) eft $ tori TO35 

<TO cwtci *nr*ie TOei etc* to TOtTO* es* w^rtc* TO effte 

\ 

^ *e (*« (*t) ce*) \ «sitan •*— 

TOW TO fulfil* sjj5~(L,aw of Parallelogram of Forces) s 
: ^ CTO ,e«l<*lTO*r TO TO ^Tv * 

^eTO <TO TOWirtRi TOft^ TOf^TOt eTO ee TO 



qtwro fro nfiwn 

* wffe3t<r ^c*ra »rf* fsrcfa i 

WXfW%¥ <*f*rf«i s«^ ^ p «q ^ o fagra ^ 


OA >6 OB C**M WaFCq 
P « Q w* «Wt 
TOM OACBJJttfara* 
I OC *< R 
*ffii w* 4 ?H l 
** (*f) *«?- 

TO -*f*CT R *tt*?l 


/ 


# 




*rft: 


>> fear 


R»-pa + Q*+2PQco8 <«-P'8Q-^^l0ft« CfM )••■(**) 


* tftD ^“ R «P-^ TOft* CTO ) 


TO TO WPtC 6 ! fell TOT W, 

7 

R*»p» + Q a f or R~ ^/P^ + Q*. tan < £ , “^...(^ e |) 


•tSWrtUPV <*fe«| (Experimental Verification) : l 

TO&l A « B TOfTl TO *PtTOI (pulley) 

TO* cwtc»ra Mtoi «wTO spite i ^nsr* 

TO1 *m *ctffoi1 tfe i fe ferl "Wi fe eticv P, Q, R 

•* • 

% I ( It^tora CT CTO $B? nt»W ^l?B? CSC? T5 ^«9l StB ) \~ 
^ m P-t nt: i Q-« nfi, R~>« nt: i fo^B n?st? m? «ttro? 
.fal <<i*B fiffe ttt i to =h ^?TO O foj.t « TO1 $Bre 
• p« 0 wi %i «rtc§ c$ TOi $Bc* A « fl ▼f’wura Bn? 
fort nfcrt ^tf%?1 to i nfon <pH? T®tB R wrpt nfci »wstm 
^ICS?fro.ffiiWoi l 'Wt'.o fo*P, Q, R fo^B TO? foittfo? 



l* 

ittc* I OA, OB >e OR c?W1 I ^«ffw 

<Vl ( > ntfra-o if* ) OA « OB c*<| P *s Q VK* 

<*TO TOto ^OC'SOD niPnn fta$ ** i oc-t 
od->* $fai oc * od* ?rta fort <stm 

I OCED>TOtTO^ *r»j<I OE m 1 I. vH<R ntptfj fa# 



>* fa* • 

fTO *ffe* : (*) OE (*f) OE * OR 

«TOTC*I ^wfw I (*f) OE3 C^T^^SRtft R 

ntfcw *TTO >« ^ftp I 

‘faTOf •• O fa^fa# fosfo % ^tcf P'eQ^ 
sifis vi r v^r?f * ftnJfas^ vfe* i oe oni r v*ni TO*rt*tc^ 

«ito to TO*i fa *®-ntfcww vfa i OE aTO i 

.*. P*Q* *lfiRM «'*fe$ Y< OE TO 1 tf^tPr® vil 1 

, I ' * l 

'*r*« ift nnw f iroi »ifSf?3 *mw»*Wht»ra ifattt * stfft 

. *51 <SW*lWt*fiCT* Tf’tfiRM « *f®|M fUtWI’fa «WW *MW l 



torrtart: (>) ^ fat fctfro 

<3<talTO*wfat j W ^nrt^sntt*^ftlK«H 
fat TO! 

4Tn ^5faa ^5t«TtC^5 ^(5 
eff^fen *> to i <sff%- 
fauta *if% nt^c? Tf^tc>r 
■feffai stlro msfaj to i 
*tift cTO TOfa 

fat *mt*nr 

<5<n ®ifa witfcn 

•ttft fa* nt« l DA « DB «<f1 tftfe&Ffttv 

«tTO *fa*l *< DC *lfc* «f*H *fa* I 



I *53RT fTOfa«| ( Resolution of Forces) : CTO* 

*4*ft *tTO *! TOtfa TO ftoiw *31 TO I # R ftfa **T $?, 
P 'S .Q ftfiri **T **, P * Qs£RI C*t*t - 3»«° R * Q^ 

CTO-*. 

P — R Sin*. Q — R Cos*.(>V) 

S K ^ TOStCT ft* *tfTO ^TOl fa®*’ 
**r faFfl to s—(*) §TOl w* W * ^1 fafa* 

ffat to i (<o fcfa T rt) tokto m P i to ** ka, 
KB * DK cwtail *t«TOTO W, T * P *TO tffftt TOT i KBCA 
TOHfa *r^4 ** l ,\ W * Ta «it% KC tfWI TO1 <st*tfas 
** (TOtoft* ^ ) i to *n R i Pt* to fififc 

**tTO—(i) .ow® ^ KE farct toi 

TOnt ,fcn* fctt* <*to (ii) ke* $to *rc 

* < * 




t *1 

(Normal) i ^ ^ ^1 M I M w fcn* fw 

ciftrc i oil ^«v ^ «ift rv ^ *\mw 

% <ntt* i P qfi c?rt ^ ^ ^t* fc*mrfa M c 3 ^ ^ ► 

^ •*!« TO an 
M vt R *lf%* ?TCfa ^ 
ft*f $F5 5D ^ l P 

^riw ^ ^ $tf^T T 
M ^ R 
TOI, I W 

P ^tfcri *rtt w* 
^tc* te? * 

TO ^Rt? ^ f%5f c*ra *tTO l *rtffa° *Ftt$ P 
5R C*^r® C*?Vst^1 ifr P <R% ^f, ^ 

Sfal *Tft I 

linarfatfs* ^9tsr: ^ c^\n ^ann tfrftratft ^r^tcro 

5tn P fTO* I *Uf5* *FtC5 ^5tOT 5T*t *R *ftC*s 

* 

*froi *tro afatfcri ^^5 st*r *t$t* i ^i ^i firRwn- 

T ?J$ TO. \f*F5 ^rlfBro *\U$ I fTOi ^ H'tWS 
•HjR'qft Wt 'ewp *$fiH 'O 5t5R-53F (propeller) W 
i£R% T *ltCTO TOR ^ «^it ^ ^ «rtTtC*r 
PR *ttfTO3 I ^MTO* Ftn P C*R f*TO 4*CTO 

*t*efort ^*t* p ^?h *t* i ^rfo ^tro 

fcro *t*5ftro stn *tyR m | *Ftwft m t5 ^tfari sniffers 

*t$ro wi v**tcTO ^ri ^ #i vijoitw " 
Iflpwll * ' 

v ■■ > v ^ i , » , * 

SB?** AC <«ftatBBI «t<ftt «fttil Wt ! « O? ^8tPH csfr «*t’. 










& 






' ^ -»« 

4JW TO i OE *TO TO f*8li ¥*, f MfffW ^1 OF TO 

S*lTO TOtt* fa wftq *TO OD. TOfcTO* «5R W TOOT 

G** to fart trrotc* flew fie* 1 fawi toi TO* cwntffa® o?!*tk*i 
* t TO* TO TOt*, 4** *tf&* S*r* \*faw toicir *tft* flu 

a** $tTO TO I Iro TOfcTO* 

, ' - -V: 

Si* *flTO* TO TO? I OPTO W* 
cm C*%** TO TOttfR TO* ^t %1 
S*tc* Sri, TOt^TO* *t 4 *t fa 
TOT* S*l* *tTO* TO *tTO OW 
‘Wft* ^T OFt* TOfTO TOl 
^f?* CTO*, TO 4?ft c*lfe CtR « b umfa* 

4C*tCTO* cro cwt?i TO I TO* <$$ C#TO 4TO«*t* *jft*1 
TO ft? TO «wt <rotwc* TO&to *1 Silica TO t 

l TOT* frow (Triangle of forces): TO faTO m 4*ft 

f**$* S*i* to to ^rRt*i nf%^rf*i * TO%ro **tro 

fro *1* ** (taken in order) fSTO TO*t*1 TOtfTO 
** TO *TOfa fa** TOI *?1 *f*£* l 

TOM: to ** O f*TO fSTO **r P, Q, R TO to 4*> 





AB, BC, CA TOS TOifro**i ABCD wtTOr 
;^F* l AD « BSTO 5 * */fof*l«N \-V Q TO AD TOW TO I 




«B 






A ft*^s P 'Q Q Wwi AB 'e AD *rt* TOt l 

tf 

.*. ^«f AC*lf% I 

.*. ^ R 'e »(l% ca 'Q AC *ffat «r^tPr^ ^ 

*raft * f%*rfhs ^ ^ i 

.\ f^^^raRPr® ^*1-0. 

.*. fef5 ft*?? TOil W toi i. ft*?]15 ^ 5[j i 

*rc*ra f 5 &'^a,f%*Nfte ^5 s *ift ferf& ^ c<m ft 5 ?? fc*nr 
ftwi *rfiTi ft*?re W stw ssc? n? *w ^ ftrc 

feffc to* toi fii^tftr^ 1 

'• cro 5ft* 5$ tfc? 4*® ^ ?tfei **9 c*k*ff 
sftft feft to* felt? fe *tf%c*, **t:— 0*) 5ft* 'ssr w ’ 
ft? ftre fen I (*) $ ftre* T x 'Q T*, l fef& 

fejw? to 4 toi iTO 
*fTO 3$*1 C?TO TO C? *5^1 C$tfc *fTO 
T x * T x *tfel TO I c** 

*fro 5ft fttroi *tfei *rfe$ ntc* 1 
«8i fsrfet* *fc«r 



/ 

# 

/ 

/ 

/ 



Rev fetn 1 


(Uniform Motion in a Circle) : 

(A) v£)*pft fe (B) 3 tft*i 
<& tt* ??fe*f fefi? fgt*T? TO ^ftc® 
<ro 1 ^f8 m ffcm §n* fen *u 1 
w w* fs^ ft*i 
c*o** (tos*) fro tej $*t* 
wt to * ft*nN 

*K?l*^TO?l ^ tfftfel **T C^5C* 

«w$ to* «rstc* fe^*rot* to 


cfx « %rt**i ^ to* nftTO >q *f%ft *tft^ ffe *. 



{Force oh a particle in a circular motion) * TOT& — 

-TO *3 m A *fa*1 V *R3*p5ff5 (speed) r-*Tfat< faftfc 

Ffarot* i orators Tffe 
*fa^*&* C*t^ TO* faRtt 
■4^sn ^stro *tfa «sit« i *ft 

CTO **! fipfl *1 TO TO **rf* 

(tangent) AP qfa* I TO *3 

*fa*t8 t »ito ^ TO* fawrt AC 5t*f 
*5*1 TO I # 4$ ** *1 *tfTO TO 
*f*t*tf& t *TO **K* «ifapr PCn 5 ^fas >*** fa* 

.*. AP-vt. fang TO* ^ t TC* *f«t*tf& P ^5 CC^5 
’^tPratts i ifa 4? ^c«w aa wf^iwPC- iff. 

sUlfafc ^T®, OP ! -OA* + AP« .'. (r+PU) a —r 9 +AP* 

*1 r*+2r. PC+PC 9 -r 9 +AP a 
^ 2r. PC + PC a -AP* 

fas pc fa .-. pc a %a ntti w i 

* .'. 2r. PC-AP* 5fl 2r. ifl'-v’t 1 ^1 f. f.-T* 



* g 

TO*1sjtfa, i .'. ^*r-*»«“-(wR 

T • 

"*f* C*^f*f* C** © ** TO ®~r© .*. /‘-r© 8 , **-©. r©*. 

dfc **rc«ta's tori «ifw«ps 

*ff*qfara fa* *tfa* $*fa* nfiRH TOt* *1 i *tc*^ 

%it%* ** *f**t* «ifa *tfa* fa^* ^ "i-ft** *toiw 

, i <* 

*$artfa*5* Owl *f*c* *[**tv ** *fa*tc* crot* fa* fete* i 

(norma!) *TC* 

fert to, *<K Jtsm cwtwft s* i. 




«'!*l *1 C^arffeit TO (Centripetal Force): Cl 

St' 

TO (normal) TO C’PtR SOT fawi 3F%I istRtTO TO 

*ttCR TOTC TO RTO I ^fc*a 

toot'TOTO \%r1r sTOre cvzmi fef to ^ 
c^atfis^ to i fc*iOT* ^51 'e fisOT *fttOT cto!^® $$ 
*to «fOT tor *n% wr rto fwi f^SR - ctossr to* to i fro 
IRI^tor tor OTRt ' s tg& <4$ rot mi Rtm i?tR <r?ot r*[r i 

«e 

® ’ ■* 

^ ^fk^a ^rc^nr •tfirctt*- — 

f 

*©q l «l*TCRraj TO CRWfto TO (Centrifugal Force): 

^ ftot^sr tor * *tfafaHi to i ^foOT 3 to 

<R*fcTOS ROT TOfR TO (~r“) c ^ c ®^ «!OT TOR } <roffc $RtR 

<sff^R TO C 3 ?® *TfRfRR tto 1 4$ TOCR* «l*fcRRW TO RTO » 
^ ROT farRtR fTO® ^TOR to>R fwi RtTOR* to I ^RtR TO*T 

^\5tfi> $Pnri *tt <5 so, *to r^ri ricr* w fiM5 Rt^s r&^ 

gffcfl Rt^RtR C5&1 TOR I TO5TO ^fto*a TO Rtt¥ W5TO <TOCR*® TO 
Rtc* i toR \4 r to r$to ^froro ^ to r$-$ ^ 

toi ast# Itfrol to frof 5 *tto toot *r* TO*fo 

llhiTO i 

^IfS :—W Rtfifa frfR, (tension), RRtTO TO (gravitational 
force), *fto1 TO (gravity), RSftv-TO, ^R^-TO CTOR SRICV f8W 
TOCR «Hf%CR*S ROT TOW R* to RtCR I to* TO** 
SfTOlfto ^JRtR I ^TOR fefR fitof CRTRtR 1 TO$ RCRJ RRtR^ 
yfTOR fR§f*RtOT TOfiTOTO RlRfTO R**tR totofRCRttR I 

(r) attar nfii *|rtR rto s—5tR«fR to« i^tfito («t») 

\froi crotR id (cto) 

, ?Rfero to <*te(N ir* ^ RjdR ^ ^ ^ 



vs> 

^rfro fstTO m-mw r ^ v _*ra*j%, 

' - # • 

r-TOt*f'l ,\ ^f%CTO **-—- 8 $fcr «Tf**«l TO I 


faratrotc* ( to «rtv) to 


" G. 


Mm 


V v -j 


ri * 


vSPTO Gravitational Constant) 


*T>54* G.~~- 


mw 1 


’ ir t?*r v* r* to*r 8 

* M “u.-,?^ - ir 


®-3OTc*faf* OT—^*1 fan *it*n TO i r 'e G 

wfti «rtfror M *i <53 *ft'Q?i qi* i 

(*t) tr*i ctoto *tcro *mtt wsta ^far wro to 

$*nr farei *fan ittffc* alters *to cs&i to i c*fa** ero*re 
3tC*3l favSOT fire* Ft^TOl ^ (banking of tracks) I ^tT5 qtftOT 

. cs*m faro* ctoto to*1 * 11 $Tj> cro wi- 

« stTO *rw «rf%faRi sKTOrcto ^facro to *niTOt* 

TO I ^1 ^TOra-W* >2Kfa5 TO I *tCTO qe*T *tfacTO 

TO&flhS <TOCTO TO (^^t) **Tft ^ I 

(^r) jt&cto *TOtCr *1 TOtratft <?tot TOiwf* 

w*ttcqt£t fOT cto* fa* orsc* 3ff**l ot i cro f ^TOtffa iiOT 
stfife to faqi to I (*) to to >rt&TO * TOtffa 1J9 5 ^-w* ; 
.*. $*tot m£ TOe*csra w fail *rotrc ^tero fro fan 

to i (*) wto to ^ r-froOT TO’M', »-nfo*OT 

C*9f I (*) ^ to F I ( 8 ) *rrfihr affafatt* «lfa*re §*rfc"t (vertical 

flit?® 

component) Q I TO*«t Q « (couple) ^ F ' 6 - 7 - 

* 

TOOT TO TOft TO ^**1 *tfro 31 1 ^ » *tfro 

. ' ■ t a 

OTC* faTO* fa* ^*fart r TO *fTO I % 

■ -<i\ 



' *nrf< fom 

fa) f%3rt vt* t? cmtfRT «ftm wj htPw t* 

cwta x$fez*\ *pi *t*t$ ^ ^n *rfo^ i m * i 7?sft 

( , i 

W *rfa«R ^ (adhesive force) ^Z^m ^zm C5HJ ^ **1 ^* 

cm] %qz? c^tt ntsu *ttad?y cwta ^srfo*! ^ ^tz^s *(f«rc ^ 
^nrntti ' 

v * 

fa) *tt#fa Efafa mCTO ^T? ^5 ^Fflfi ^ » 

^*fcro ^ ^msR ^ ^ i 

A 

■ (5) CTtt *t!OT ^rcsnr HW ^ *#* ( crystal) *tffo ^ 

4 

^ nt-3[fe^ 4*f& \$nm to *fS**ft 

tori b?s ^ csfcl *fro uro *itcanr ^wf «ffro i 

fa) ffiw TOJ 5ft^$ f|*l I TOR StfofTO 

•tfaarem ^ mew tori ^ ^ i ^ «w:?ra ^ ftroirntt 
^tori <ot r% **, cws fro *firai m i ^tcs$ frrortto 
fps ^stfa, cross mi #tffa i 

<mr 

1. State and explain the laws of motion. (C. U. 1930 ; D. U» 
1935, *39.) 

2. State the second law of motion and show how you obtain a 
unit of force from it. (Pat U. 1925, *26.) 

3. State and explain and prove the parallelogram of forces. 
The wind blows from a point intermediate between north and east. 
The northernly component of its velocity is 5 miles per hour and 
easterly component is 13 miles per hour. Find the resultant 
velocity. (0. U. 1934.) ■ 

"A. H*■» >/P 9 +<5** n/ 141+25 i «« \/T65-13 mijes per hour. ., 

4. What are Centripetal and Centrifugal forces and what are 
their relations with a body, moving on a circular orbit t 

(P.V. W2;C.V. imfi 



■ 'Q *9 

a ' , 

5. Enunciate andgive theoretical and experimental Verification 
of the proposition known as the triangle of forces. (P. U. 1934, ’32) 

6. Explain with the aid of a diagram the flight of a kite. 

(P. U. 1931, '37.) 

7. A force of 100 dynes acts upon a mass of 25 gms. for 
5 seconds. What velocity does it generate ? (G. U. 1934.) 

Arts 29 ems. per sec. 

8. When a man drags a heavy body along the ground by 
means of a rope, the rope drags the man baok with a foroe equfl 
and opposite to that with which it drags the body forward. Why 
then does motion ensue ? (P. U. 1928). 

Ant. fa) («> i 


( Gravitation ) *6 ( Gravity ) 

i ^5 s—cgjfq&re* ^Tm\ 

vq *p57{ ct?pr?rl x* : (▼) 

C^\^ JTI cm I («f) ^ 

c^^rapc^ i (*f) ^ '® e W s ra 

*TO*ttC5 (directly) ^ (inversely) 

^ I ^5 (Law) I 

^ ' 5 tWt q f 9 HT ? t3 d ^ 

(sf) F* m.m} q«R ^ W F* J 3 W ^ 

sitC¥ I 


• * 


F< 


mm* 

d* 


^1 F- 



WSJ 1 






l * 

- . . cntPt G- 1 TCf*fhl (Gavitational Constant) I $51 *WM* 
'«cn fcn fspf»TOt!ti i / 




*isN froR 






*fif m-1, m l -l, d~l G-F \ 

*1<K 4** TOR *W< 4?TO ’flu* TO 

too* «rM*R*r G w i Boys G ^rr*i tor i $*r *ifiroti ^ 
^4<WjX1»' v I 

W< $f& C<1IM *S TO! d ^St^tOT CTO*m ^f 
c*tt*rf*tn ’mtetfs ^nt* ctos ^firai q*i *s i 

•'*' 8® I . (Gravity): ufllt S5WW *1 S5V 

ft*fetT5 c*R %zm wj •R’Mir Rt*^ *tof *ri%*^ *c* i ^ 
*^t*rtir 4i*ft fam i «*(v*xs » 41 4ft) to 

c*ft ;sc*ra ^*Rts ^c^t ^ ^rt*^ «rft*i sfro® 

ntfir, to zsc^r Rt*^ *ttfo ^ i *[fif?fa ^ft* Rt*^ to 
to to vfs *mtt sttfror ^<jc4 *tf*?i i 

^r *? »|Prfhr to-m, grera m -m, *cro 
arc^ju ijre - *[fiiffa *rw<f' - R. 

.*. *tf«** ** F-G.-g?- --'(H) 


<5fa?t c^rt^'R *r%?ra c*r *** fc*nt ^ *rc 

»wn^ *|ftfffo CTO fapsl TO *Pwl TO1 S3 I 


8* I ^if^rt-Wt® TO*I (Acceleration due to gravity): 
to ^ wft ittfroi *ttf&u fire* nf^re «$tc* i TOft 
*[1Wfo fie* ^rrr*i J&ft c*n *tts 1 

«r$*itc* <rc*r *ifl^sra fk* 4*f& *n froi 

TOM <i& 4* £$>1 Rf%*$ TO 4Rt unt C*WH *tfiR^R* 3t*C* 

*rf%*^srft&*5«l i $fly,TO*^4*tfite^i ‘g’ orfa* 

^art53t?rMs *111 ssi #rft,TO-TOx*yi i *V 


(V*) « TOI? ^f®*4 *«t F - G.^t 

R 


* • 


rf_r M 

^ G P 



HfW >6 ' 8> 

8^ i Tfw wttf *TO opnfc mt* 

<SP^ 5 lU (rapidity) *tI 

(?F) TOt«|5 TO***|faffa^-M, Cf^ffasR 

«r 

^ar* TOf^s tsrc^H <®s ^TOFWm'em', ^TO^fa’TO-G, 

'TOf (-TO w - g, ^(5 gcro §TO ^ sTOra 


G. 


^Im 

R a 




/-i Mm' 

g> tf 


^TO v4& ^9j —mg 'e m' g. 

... mg -G.“", m'g.G-^ 

■'• .(^■'® 1 

^ ^tW G, M, R. *tfa^ TOT ^1 ^5Tfv TO g* *ffiTO 
-TO 5fl TOJ3 TO3 g TOl 31 I g f^ TOT 

Rw \ »t° 'STffttn fi v£Rf -arr^c^ fSrfft to «rai f* i 

(*t) nfhfpprar «rafe| (Experimental proof)—* TO? 
‘(Guinea and Feather) *f?fal TO! $*fl TOfffa f $ I (TO CW«l1 
I ) , 

8^ i s to*i «rtft e-G* ~. g. « 

M fc«aft w i tok R ?n w&csf g toiAm sri i ' 

*$$k *TO* g^ to to f^fei to r toi g^ra 

TO ftlftfTO TOPI TO Ti TO l 

Of) <f $ ffe* R ^tfwl TO 'TOft ‘g’4* TO 

^ffinriTO i 

W TO«! *g’43 TO CWK3 IfTO * faiTOTO fef 
,#PTO fftsl TO I cTO TO^CTOf 

«rnt ^ r c^toj famwi TOto' 




4*. 


TWR 


^JtTO' >*| TRrt«i c$rt> i c*&arc} *g^ TO 

^ **, fewTO ‘g’^ to ^ ^ i 
(%} tot toctoi tos to ^1 *r$st%i 

C^S? ^5 *[« *&St TOTO C5&f TOT; TOT* 

TO *W<f5c* c*S?TO fare fctC^ I TO* *tfTO&1 to^s? TOre 

«infa® ^faro *jfa$ to, ^*trea? to fSnrowni to^> ctoto »p* 

TO | C>$TOJ ftwm?}tt Y^* TO OTIC? TOF i 

Y^* TOW c*: fo/cTO'S* *1 «**•» ffc/crottV 

ctoto »*« c>t: fa:/c*re«* *i ®v*« ?^/cto» i g^* *n? to- 

3»b-> cn: fa/CTO'Q* *1 *V* ^/CTO'S* I ^falTOt* g4* TO’ *^Y 
C*S f^S/C^C^'®^ TOO* ^/CTO^S* I 

88 I (Weight); cTO arej *tro ®ftc*r aro#5 jfrv 

^fafl* *rW«i *cto sw *tr®* to * 

» 

<3faffa a& to$*i *i fet^i TOre ^stft *firai c^stc^t i *nt to^-tof* 
*tfaTOre w TO I- TO*F*3rej* ®^-m, *tf%TO wr^ 


w-g, 

.*. >1 JjfMR 6 ! «wpitra W-'TOI 4 ! TO-<5*XTO®I~ 

mg* ,l (^8) 

TOt*> wr vv-G. ^ •••fcc) 

'esfETO *tf& *lffaTO TO *tfTO i 

8* I ^T « WH S TO ** <4*^ TfCT fe# 

«1fft< *ttC5 TOtCTO «* WTO m,/M 1 * m. 2 y£[?s W TOtafOT 


tfl, Wj 'fi tOg. 


.*. w-mg, *»1—Wififj tt> a -«t a gr. 


sr- 


w 

1 ■ » 

m 




W. 


m, 


«£« 


m< 


«rtf^ ‘gvmr to »tto, 

m nij r» a 

.*. iiw^ Ttw «n }a »ml*»ttfw i 



^4 wt 's s * w *mt^- 

ntfw «?< aw sinu ^ #im <wfa tohj otj *fai>r 

W$ (matter) I Wlw ai^rl ?f« ap$ f% 

*|fa?hr ctos *&n c^fc^re tori wits m i w awli* 
^r *rWT *rfirafa ^ toj?t otsi ^ f^ toi 31, wrnr *t%a? 
§*rt?R ‘g’4* *ifiroH « ^f^pra fW* tot i ftfs* 'ntc* ‘ 
g wrft arc^ra ww wrto i fN ^r *iprrt ^i i anj 

vii:m$ ^ <*rtfOT fti 'ssrc <*rffro5 ntc^ i 

ctot »w»t wi ^pi i « « *rf%^ 

^1 Vector Hlf»t I TO!* ^*tf*Ht«l C*ftaRI Scalar .*tR I 
TOI* &*[ «£ttt *1 v tt§'3, ^?RJ aw* 

^ *Tl^St s T I cfcfcW **n ** ‘Weight is not an essential 
property of matter.’ Wl 'SSW* COT 

^ *M I OT 4*^ TOI* W( *ffWlro "SWOT 4 «t*f I 

8^ I w«f ^ tort <af3*i s c*R gc*ra <s* w 

wr ’itirfa't spu 'e ^ *t*i ^*n ** i $*twr fro tot ‘ w 

i 

8^ *F l (Gravitational Unit):—aw aw* 

^ c* *c*ra *rf*® *t*i ^tfi m ssttfe* *ro <ai**& 

I fctfc *fc*l 4* 4** $OT W I .*. a& **T aw* TO* §*t* 

win 'vfirai *g* **«i fcvw *c* i <*t**i *tft f.p.s entire g- «*•* 

*fe/c»iOT0* ,*. F.P.S <2T^) «s»itni ^ni w-i *it^wwr 

s^R (weight of a pound or pound-weight)— >xg — 

- **** •gfeert»i ▼ftM ^ nt^stsf ^ aw > fk/cnwx'O* 

W *Fdr i 

: v v*. C,G,S <K«nr ^WfNr^3F- > ^ (a gram* 

weight)— > Kg - > X Wi-Wb j , 





wt-g i 

.'. «iPRF -^x 4 ?? i 

( Gravitational Unit of Force—gx Absolute unit) 

> nfe'Qt’r-—— x > *tt&9 


> ssfe - 


> 


x > arm -«fti > ftflurtcro wi 


8V I 


'SWCTO •rSwrtm ^t*«l (Factors) : 


W-G.-^ 

K 


-w£. 


C*t ?tWl R Wl g Witt C*& W I ?tWft 

M fl 

«*fasn s—(▼) ?-«ji fcaf'qttoi R ^t%i *rtt, g afiql *itt, w 

?%l *tt i (*) «jfWto «rt?RRt ^rar <f«jc& ftftm ?TO R ^ 
^ unreal w »ito sro i c»rhrf g »na TO f%* ** *mt *ttpf\*f 
<«w w^ to fw^i (*o *rfasiR'sM witt 

W W« Witt I 

8* i TOtt^r •rfiw^:—(?) f$4 

>swif s— to *r if? TOit<-R, if? to?-d. 

,\ *|firfto «? M-i* R 8 D. 

^ 3 ?^ 5 f A m ^t^«i ^ f 


n Mm 

(R+*)* 


-Gxi.R-BXggjj, 


,\ h 2- -G.xf^^-.<(^») , 

iff (R-r#) 

1 >’ , , » 

.cyft «wH *jfa?r $ ?fcrs fc<>ttf*c»i «cf¥$*l **t =fl notpi ^; 

wt c*ar sis® trow stocwi ®tw «ra*rtss sfw 




■"-p 1 ' 

wri ^ few n*m >••* 

si^l? WR ^ »>v ifl | nt$*l few$ft^t? >t* ^ > 

(n) *tflirf«t s—** m c^m n?i<fc* 

*3fnfto wi *ft* *ro) c^t?t tiw b^ 5 ifen _ nt*?i ^ 
^ &P3 C*lfe TtOT JJT? - h. to nrwn'- R. 

oc*m &ps cn$ ’itPR sjtc-ob-r-a. to 

^finri cnfe fen? fin 
C5ff»r^F (sphere) EB Wfl ’W I 
cittac** ?Jlnt<f- OB - (R - A) 1 

*wi ^fafr ^sn fiwv 

??i ntfec® ^-^f5 

ffewc? (R-A) njtnfr' fafnfc n? 
cntfo EB ^ ^n?fi> ntfe? A 
*f£tTOl ftfnfc ^t*n cTOi^ 

(shell) cda 1 mtt^fB «w? cntnm fenc? f%* fvsto %tnt 
C*tfare? ffe^C? «l?fV5 I *1*11 C*tt*lC^? f%^<T C^fa ?*l 
?s ?rt ^iwfe ?tfa?? *frni ctoiff? m nwtfft? fen? c^ 

^^*1 ^c? sn 1 (R-A) ?jtnfo' ftfni ffewc?? to 

crorc*? ^'*infe n?f^ reran ftre Stftre 1 

fferow entire? (R-A) s d 

,*, m <®re? fen? ^ cntnre? '■ron to f 

-G.|» (R-/k) 8 Dx -~-?L* i »f» G. (R-ft)Din. 

,\ Tfw *lt¥ftTO W5 W $-*»G (R-A)D 

,«ronn to (m w* m <w) *[fn% 

*?mnTO?niranrot&n* ?®$a qtffew ^fk ^troi *|Mto 
ffew? nfa wfe g ^%i wfaw: *fare 1 *|Whi c*ra 




*t R-^-o c*\$ m w-o c^rat *rctc<ft cfft w 

^ftfro ^^nra *1 from *r&c* £ to 

. ^ *£’ ^ ^ TO't*5 W I ■ .V 

(it) ^rim PtRnr ttct ^wcn« *tfw5^: ^ 

%& c^ft m«fa «acti *ifinreft ^ *wi, ft) «jfafr? 
ftfafc *tfft, ft) I 

^ ft) ft ft** Fftl ft** ftft<*> I 

W** ft*TO*Tl *$W CWTC* *Jttt*f W. *ft*1 *t* I C*ft 

^TOfa w-^ft?l3i * *t*rtft* toj to*i <**t-g.~ 

!► 

.*. ftSTOttt* MjM'sG &A* 'QVs «5[^ 

^C**! *R I C*TO5 R 'Q8&1, *ft*1 Wl* »rttcw C*% 
"^t* i t if^ m fros^a **i ** »rft) i 

ft) *}ftft to 4** to *t*»r srofc 

TO I ^ *t*S5 £3* ** WtffB* «tft 4*fB *9J 

ftrei to i <& m *w«fc* «jftffa cto \$ps »fai 

*t&* C&fcl TO I Wt* *®T ^5*1 'SSR <jft^* 

»C*OT ftt* ifo* **St< ^TOIS **T «TO* ft*ft* ftc* *ft TO 
«*TO **^*1 CWl *ttTO *1 ft*ft TO^FTC TO TO CTOW* 
ft*i>* Tits? ^mi ft*TO*rr* cto *twft 4*^ *ro cwiimw 
Btfiiftw f?a* ^ *^1 to i ft* ^i& *nfa TOtc<* fttft* 
mu *twr cww towi ft*ro*tf* hftr* cvr <V c**& *' 

WTO^(~)c^l $$1 aRP-r. *Fftra *ftt* C3WTO t? 

states i ^«t jA*1 otpto 

■*tf^f1^t«t to* wt ft*TO*t* «V»>i *#oH 

» * 

<cqfc& «vm« «iti«tn. t#rt *nn ■wr fiwnwt?...»•.►•»*,;.. 

ist^, OWW »»'»• ii «1^( I 







a . 1 

. ^ nH*r <p nttts1 fa nwii ^rm ihit ^*ti ?fo sri, 

^?i ^tm m i. 

4 ® I *f*tG«f3f ^lHt$ W* (Apparent weight): 

*m i«jd* «icto wf 4*1 to i 

** *t?tc^ «2j^ 'qwr fa* to^pri fw **£*« ^t«ra 
^fa*$ *H *Pw1 *Tft.l qfl? *fa*1 **l *1 4RJR5 W-W, 
■*MTC<5 **-wi,‘ S*fa-* f *[fWfa ^'-r, «tt*!t* 

^R-W^^l TO *f*ft* 'OTR-tfff* «SR-**tt*3l ** I 

WTrr WB® 

mm\\ ~ —. — mg. 
r 

^ ufam ww ftwwi sr^tsfj i ^Rfr *$d *r*n«r cto 
*pff w® I 

^rfiro: -(*) *i?Kt* *|Whr *rc* ^rfc* 
totc *niTO i fa* 4* Rta ^ ^i iwHfa 

<*tm fa* i^tc^ ^fa*1 *t*n& <ttfa*fr nwtfc* 

*jfas *s i *twfc <*fa*t ** *fan ^ i («) ^fat*® v\ '*&$$ 
^*rc*® wn i (if) faroTOi ^froar - m *i **tc*ar 
^r eft, fa a ppto $*f*l %£ ^ i ft* c*raro 
<TO *tfa Rft i 

<t°^ i fmj$ (lift) 'tfwm «rr«tte 'm* % to 

<TORtt^ vrffi^ c*:irfwttff*tfeftr^ Pw s d» wtai <itt* w 
cror* fc*ra 5rr$re* *t*r *t **rc ok;** 
atfafast* Wf«fiftifa o» fcd ■’rtro* «!** «9R fa* 
fSj^ ri> xtsp* 47 * w-wni ufafap*!1 TO ft* H & §TO $d *1 
3tes *lw,*ftpra *tr® ^ cqara atfofsnit* *mfa ^ i f*pf> w 
%'imfci.VR^CTiatfofwl’(tifOT <BF® 'etRJra ckk pi% ^ii 
^ A ^ /ftrS/Ww C5W (TORI ^ 5? I 



Sir 


*W«f ftwfa 


^ (observed) 'BtTO wi I ^ 'BH'fa 'QSR bb BTO^ 
cm* «rf%@Rt?r bbr i 

TO ?* TO^B ^-m, CTON $*fB BT5TO StB-CTOtB 

^fei-R-TOtFs wb, wi-A jm 

-g } Bt3?CBB ^Rl, faput^l^r BB B^5C^—ftipstfl TftSZ** «*rc mg ^ 

tofisft ctotb «ffefawt R. srtft bb-^sbxwi—bbb Pw„fc 

^ sro »/-R-«g B1 R-«0 + mf— mg ( 1 + f) 

.*. BtS^BB '6«R+^X«I3*5 'tfBR <®NK 

£ 

Bt?N ^ 5 tft CBtB TO I 

TO fiWj? %5 ^tC’l Wl 4tf ^5 'Q^R R^B CRB CB 5 * ^ I 


.'. ?n^“R-7»/ Bl R — mg -Tnf*mg ^ 1- 

.\ bT^bb ^ wi-^xtff^ «*r j .-. Bt$B 

*t*l*1 CBN BCB I 

TO?S A man weighing 8 atones stands on a lift moving with 

y—16 ft./second a . What is his apparent weight (—R) vfhen the lift 

(a) is ascending and (iii) is descending ? g —32 ft./second*. 

* 

(i) R-«RF5'OTR+-X«foS5 NQ^-b-+ — X»r-« cfctB, 

£ 

(il) R-«fe^ W-/x«ffB5 ^-lr-~Xl?-8ctal 

v 7 a ©* 


<t* i •[Wfta vs B*rf*: to *fb ^b-m to* 
TOt*f- R CBS ft 4Bv ^yfc CTO 'SB - rn. atTB I 

M 

VT 

*TOtC*Bfc*IBRf®*lB*l- G,-^~-«ftR-*iBtC<B fiR-mg WfH 

■d# 

•*• M -g. ^..(*) 


. />,M m 

• • G'^a 
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wtft R—B«** ^*T, G-V^xi»' y g-3b-> 
ok fti/oK?*' 

■ m- ^ x l 8 ’^ i1 ^ x ^ 5, - 81r l 

*»•*»* X S®"* 

qfif P ’TS M-Sw RV-W 

W'flW ^ *- U--V0 


«X 3tr!> 

8 X*^XVWX io' r X 8«*oXnir* X««VS 


_ vX 3bO_XJ X 

BX«XV<HJX8'o«X4 b-*XO*V8 


— «’8*» sffa fifths 

OK fsj: 


<K I <5TtaC^® (Centre of Gravity) : W (^t^ *nrf«fc 5 F TOTOf»T 

*ttra I *lF®*« ^ <2frej^ ^«t1 'S 
'SfC^fJ fel ^fe 3 * ^ ^E 3 * I 

C*2B tfffo 8o o • Slftsf ft* ^finil 4 $ ^<5 *ft**nr W 3 ? ^t^<Tf*t 

w f*c^ f*Ri ^ ^f%Ki «nn i ^ »r**i 

»lf% §?1 ^f^tC 6 ! *tffH?t W3<T 

I *tf% Tl 'QIOT farl-flNI (line of action ) 

w fw! «lfasR I f^C* (C. G) 

i cq ^5fj fwi *nrtt<* feii-a^i vik&n 

S5tStt* sg-forea* ^OT l <fl CTfa *t<r 

wsfa *w\mP\ ^f®rai *tforM * fw 
^ c*arrf%sjft i fctfcw *ifa? *ifiraw 

'sfwwrfei srl, ®tnwar «ttf%m sm<fa 

* ^T*rtcsf «t*wa« «nrcft? i ^f5 c>rtwi ^tc<ra 

* 

*mfcn fs ^fro 

c^2B <5^05* *WJ ft?l ««R %* fiwl 

^c? *tc*fc ^ic^tanr $*t* ftw w* c^rm **r fawi ^rs 





«• 

^5 m wtf 31 i mrea c*ra TOctfa f%^c? 

?r« *ttw, TOt«fa *rtf%re *ttra i «p irtpra mc*a 

jtipj* toP^ ^t^tc^r ^rfc^F i 

<t*> i fa.tfa—fafisfaw* *rtetro fifai *rt*tcw 

mc*ar *R1 *Ttt l *ra TO* (uniform densicj) faf*te 

*rotpfi[ ^tiicsca* CT'Qsrt :— 

(3F) <pqt$1 ^ TO* ^C*! 5 * *6^- *pf j-f**£ | 

» 

(*) TOft f5tm *tf5 (lamina) *1 C^tt'^—'Sltfafw C*m I 

K) *1 *rc cstst^Ps •wtf’-^wr to-P^ i 

(*) C^-fa 5 * I 

05) TO** (thickness) ^S 5 fai^arfafs m>5- TO*T3OT (medians) 
*8 l *f I COT (lamina) 'at?TC**3r fa«fa—cm *raHfr ^1 

fro *r*n$c* mc*a fasrc 

faj* ( point of suspension ) 
TO fTO c* ^ c**1 fet=n *tt 
^t*t* ^*rsr *tc^ i ^ §ntoi 
*)tftf^F *ft^®5ii ntra* 

mwa *it'8?i *N i 

•jfNFl • (>) ABC ntro* 
CW *$5\ fin I f***- 
f* 1 ! '6»HVff% D (plumb 
line) Sptfcr! *ttP5* §** TO**1 

fct* i mc^s^ m cm 
^pit*, wrafl* ntstwi 

ntOT §n* »ropn fern i ^ *nmr* ctfVf o mwa i *ra 
^fS cm *rw* spitfe* TO^ti c*fi«p to fwi *t&* i 






«> 


I *rfarr (Equilibrium): ^ fsRtt 

*pi qfw •f*it< fw srrc? to ^ *rf*n to i 

^mfSl *fST*!* (balanced) ^ I *lf%* •tfircM 

>591 cfcfro* stfro ^4* fcn* «$fB ^ fapn 

ra—^ 4 * wi 'Q cfrfro^ «srf^fap^i 1 ^t§n >ito 'Q 
*3 ^Prai 3 rr*a ytm 1 

RiRR^ 5 firwfa to *tfro*: (*) cTO *t*rt*fcsr 

C suppoft ) cwq^tI ^ sro toj w\ *fro 


c*\$ f^pS <*(Tf*TO, 511 ^ C*& R ^5 TO 

f*ral W3 TOSWfa ( vertical line ) <*ltf%^ 
^re«lTO3 csjfssfapsn (supporting reaction) *tWtC^ 
«to3 *ito « Rnfl^D 1 (pivot) 

fc*rs ^Tfn^ ^1 ^*1 m] ^nrr«f >rrcTO 

ijfcn* l f?t%F5 ( plumb line ) *5tTOa 

^*rw-f^35 %5 qft* 1 ui*tm *rt5£csra fc*nr 

^It^tstw tt'QttTO *llfol J5fTO3 A f^5 

S^nutw 1 (osRfwj)- 

(<J ^ ( supported ) 




B 

f*3 


*tt*& *rfrtafa <5fa- ’in- foi 

TO fwl ^f%^s ^c^-^rt > ^ 

toj 1 

(*t) fear *1 fip55 

^PFlfas TO 
*r? *ni cro *fro cq rearer tou 
wctow to %i *iTO*rt3 «ff® 

tfft pw«*h fro* *ICf 1 CWfW 


nflpfa «^fV ( base ) TO I 3ft *ITOrttS CTOTO* 




* 

*iz? vfo i «?n firar dfasra PwfS mm «tt* 

A, B, c m m ¥f?m ABC cro*«i ti <?fa *it«n Prates » 
c£fa<:*ra mzm fas ww* «rfa d <4$ i>Pra 'src^fj <w i 
i PrafrPras ^t«ft ^facTOra §*ra ra: — 

fa) yswmfa ttift feit&s t *ifa ^facTOre w Prai 

^Pra ?m *tc$ w tfc 3 ? stf^il fie* ^i *p totIw fafa* 
i fa) t? <^*ti ^gficv c^ratte*t?w ift#t ^1 Ciffa 1 ^t'$ 

TO I fa) Tf'QtTOtar *rasra ^tl%3 ^tCS mm 

stares *rfre i w c* retail ^ a^re wi sst^tre *rraj a’Fta to 
"fffOT fafsil «RPf? 4*RStre ^ at^tC^ 

stares *rtrea *rcretTO c^r^rm ^*ta *tcs i stre refai atfare 
re ^afare *r?tai>tre 3ta*ra <sm sts <*ratfas a?re i Pt$ sts 
^ ^Ff%C^T C*T >Tt^R<I ftre Caftre I i£W ^ttS $^f& <Sta ^ ^St* 

cm ^ stts ^(5 <«ta toi cm i i reti>l <§f frosts 1 c^t^ 

$tfcata to Pisre mm 'Q fta csst^al m i wp?a i§*ra atf&ata to 
rererats ate^ <ref5 stsl ^treatstcs st^ta « stores 

*f$a fena atre i fa) i?fta csra^^r as fa^s ^ aatfaa s?f%fs 
( stability ) SS atC? *?m S*R aattfre ca^tl Sfaretsa 

aaj fasl ^fss ?rereai <ffaa al cvrore* acqj nc^ i fn^rm 
faults <3*\m TO ( Leaning tower of Pisa ) I 

<n I *rto*rT3 ftf««r ^^sn l ( eauilibriuoa at 

rest) fm l (?) ^fro ( Stable ) : W C^t^ 

*nrMc^ 

ppfinit ^tPc^ C5^1 ^ZK ^ ^5t?nr ’ftTOF ^fro ^ I 

CfftST^, %*\PZ W, CTW^ f^—^t^«l I (^) ^sfro 
( Unstable ): W fta W<C^ ^^llft srtVthl flw <^f 

♦pi^i ^nr m ^ 'Qtm mx* 





m l 


( Unstable ) TO I to, sf%—’I 

(’O ( Neutral ) : W wfcfl to 

W srl fotol ^£53 'SR’Stto % * *TtC* S5«R vs>Rt* *!t*lJFF 

$*rpfto to i ^nrftoF 'to Tfto cm*^, nrc< *ftto ^%,— 

frrw i ^ 

to ntrcj qtto® 

*ftra I %S* (base) 
§*R «ft^5 

*!to ^to ^ (i®^ 
to fkai A), (stem) 

§*t? «rt^ l^t?i *ifai $ # .to ^ to B), *ttc< stfro 

t*ra *tf*rc ^ U® to C) i 

* w i Vrf^rr c«c«r? ^ta«i 2 to <wctf stroow fato 
■amrtOT ^ to «f*t* ®rtc*rra ^ 1 ^to '©tros 
*Wc«fa to <5Rt*t $rtc*pi §TO<j 

fro ^51 qfa 1 ^ttol to *tro* to ®w*tCT 

fotoi *rrc*r 1 5; to ^rtc^T v\$z*w wros tow-to* fc*tc* *tc* 1 
^5 ^t^sto 'StTOSS %5S fro ^tc* 1 w *to c*^ ^to 
y* 1 ?rt^j sracvai ^rt« =n *1 ^■e 5 fl 1 ^to *ito to 

*t«tto T&fa ^*311 t^tc^s *to Wstot* *rt*w «ttre 3 ti 1 
^5to ntft<C^P ^to *tfC*U ^fto *&C*T StTOif **%! S5t* 

*<rtTO* toto *tto® ** 1 *A toi *rf*mrto 

to 3 ? ^5 «tfl (ballast) *tto$ ** 1 CfftTOI *tra 
C*^l C^lt* Wfe® ^ I ^ t? 'Stff ^»!tf 

^f*to C5t«tfR5 ^1 *T*pMS[»l (Tumbler), 

*itBf Ttto *itqt?n *rtr <ntwi ytzv 1 ^ 

to 5 ?t^ ^fiwi sttoi to ^t*i *p*t* <?rfwt ^1 *t* 1 &stto* 





<8 

fare ^ star cwfl *n i **T® 

*fiCT$ §fki *its i 

^tf%-^rt^T3: vw* to yfcn eg <&u TO«fa >mij w 9 
9tf®*r**fc9& ^1 $:fa® TOj »ithv9i TOtfl, 

\4faft «ilft^—^ i 

^V* 1 ^Tfafa*! (Common Balance) : 

(?) TOP—C^t3 $ TO ^®R1 *TCIfa Sf3F ^1 ^H3j® W r 
**W$ TO TO ^ 'Q 'SSR TOtS’ttf®* ^1 'stf'K ^fB TO ®3 

§TOs wt ^ i toK ittron ®ra? ^ 

^*TC1 'TO TO ®3 ftTO ^ l 

(«t) fTO«l S fts r *ft® W site* : (i) wtfe (A-beam) 

r 

—$$ 4* ® «TS^ft* *TO ¥3 I $3t* WTO ^wf^® §**11® ¥? 
'TO^ (agate) ftf*[® 4*f5 *ppfta (knife-edge) ssiTO (B) $$t 
TO *ftc* I v£|t ^TOC* (fulcrum) ^9f l TO^fB tariff® 

fefsR (prism) I TOfa ¥¥ *fTOS ^ 4*fS 

*»1C®* (C) V\U sift* I *lt®fl> 4*f& TO* (D-vertical 
pillar) **tf5i *tC¥ I *ml *T*1 TOWS §*t* TOW 

\f*C® TO, ft® TO^II *ff®* <£tfcS ^fB ^ItC^ ftft® 
TOfa ^te* i fitful W wl Wt* TOro TO 3 tf*sl 

31 TO (0 §t*f*t (stirrup)—¥if®3 ^ <2ltTO *pTO*$*ra 
$ifB V-^t?}®* ft*t*r G 'Q H <TO> 3^t® *11*1 %*\U 5* I («) 
•ttm—(SVscale pan): t*1*1 TO3 '©WOT ^ I 4*fc® ftftfc 
*lfcTO v£)Ts 'aTOfBt® 3SJ *fsfl I («) (handle or key)— 

*$<m *rftt®e3 (base board) *\\\w *t®* (K) ^jrfon tttgf 

^Trtl («) *$*[\ Ftt 5 Stf^t*^WT| (arrestingarrangement)— 
w ^i ^i to ** 5a ^t®®T *iwt*iw s?lg ^; 

^^tc® ^tf<?^t« cTO-5d (N) ^ ?t*i *a\ ntwi 



ft 


fast <toi *mn *rrTO*fc*rsi m <v?’ 

31 dPR fctf* *fT3*}f*t cSr»1 ^ 31 I (*) CSrrCt (Rider JJ-'WtTO* 5$ 
ffatR 'TOt* *tfa? TO (arm) TO I arej* TO i«8 ’iTO ^W«t1 
ift^f ^t^l TO? I 4?ft TOl TOf* 1 

tW fltft to i otCitM* w >• ftftarn i ^ «t?fc* mfast 

<^3j<j n eRE*! TO3 3$ <3E? -C?f$ TOfa TO « f*lf®l'Stt'R 



CMt’f wf*C5 ^ I 3Tf^J 4?fi> IT© TO1 CitfCft? TO^ *tTOtw 
^It3 ( A ) (pointer-P)—sits ^tfTO ’’W fa 5 ^' 5 

*t&i i ftn <*t* $T£fa to^ wim (M) to* 4**-^? 
3fara to* i w *tMB ft? TO? wt fwra 

CTO* W-fa*£*5 fa? TO? l CCTft TO3? ft*CTO ^t^l TO? 1 (*0 ^ 
.(screw R, T) *lfa* *$ TO* $# sf TO? t fctffofc? TOrt® 
fttfat? TO'ffa* - ?*i s* i f») ?tri? *rfttTO* ^ (W, z) 
ft? *1? ( vertical ) ?t*fl I ^TO* 

'STOWfa (V) $»t3 TO? I ^t*TOft*J^1 ft? W 





tb 

33 I (>.•) 3t^ (weight-box)—^3tF5 3fc*t 

fafei 3ti>3t3i TOtn qtre i 3ti>3t3i <ret3t3ft^ri^tc* i <stt3- 

3tTMt3Tsf*i froc33 « NBifft^ ait3 3ti>3T3t®fti foft 33 » 

* hth ^n-(^) >•«.«% *•, *•, 

<Iff3 f&ft»35 3ti>3t3l i ( 3 ) •**, ••*, • *, <•'>. *•«, *•*, '«*, '•> «it3 

*••, *»•, *••, b»«, 4*, *®, ^0,’io fkfom 3tC* I 

(>>) 3t^3t3tre «^H3 TO C3t3 3Jt3fa Hi C3$W3J Vgffl> ^FtC53 

3tas3 3C3T 33 a ^ ^fB 33tn «rrc* i 

(3) 'sara wfa iftfe • «c^tH ftftfc 3tcn 33tof3 ^h -c <53 i 
43$ el33 cafihl ftl^T3 (Lever of the first class) l *T$43 
33H ^ftf^fB 3tf3E3 S53H ^ftt33 WH3 3t33 (moment) 

«$CT, 43ftC33 <53 X <7$ ftt33 3t$3 Ml - <333 ftC33 ^53 X C3^ftt33 

3t33 Mj f*3l (ntflt* OTl+*Wrt* W)X^ Mj-( *113113 

*WH+3fi?3t3t3 <W)X3ta3 Mi l TO43 3ft 3131 >13 

^CH3 33 43°n ^ 3t3 3ft 33TH 33 W 33tt<3 >6*R-3t&3t3t3 
<e*R C5§3 (effort) « <®T3 33fa *3 I 

(3) 3T33t3 * 3ti?tvsCH3 3)C53 « *ftf^3 5 $ «2ltOT3 $ ^3t$3l 3C3M 
C®IC«»1 33 3t3TlT® $T$1 C^3 Wft^ 3$ 3tC3 TOT ^3 33^ 

CWtC«T I 3f3t$3l 3t3ftt33 3t3t3 ftlft3 3t3 43* ®THftC33 

3t*t3 3tl>3t31 3tftt3t 31* 3WI Hi $$1 *^3t3 33tH«lC3 
3tt3 C3tt*1 I 33tt«f3 *5R-3$3t3t3 **H I 

<t$ I 3$«| ( Requisites of a good balance ) : 

<5t*T yn (3) (True), (3) igm 31 Wftft (Sensitive) * 

(3) $fTO, (Stable) 3^C3 I 

(3F) ft^T%5t3f TO'—^ 9 tt^1 3tftl 3tftlC«f 31 *lt«t3 33tH 
yS3?H 3tftC91 3ft 3tt? ^3 ^31 3^3 I 

3f^ ftwftrfV^ 3J33[1 3tf1 5t^ (i) ^ft%3 ^t3C3® 335tC3 ^t3W3 



>6 


n 

( fulcrum ) mfirc* I stfoc? *T*lf;i3trc cwtc^i \ 

+ 

(it) sprfa ^ m $9 ^ 'Q (iii) mm* *ret* *&* i 

*rc$"*r <2f*rt«i % ^ *** ^ ntut^s wi-s«s\ 
msabtfr-a * 6 i fa^'irsf* *$*r W mm mfa *tfac*r m 
<*) ^ 'em* *tfirc*i *tR? *'tt* i 

.*« (v) mfa mm* sfesr s.a.-s'.b .(>) 

W mm* >q*r w *tfV*i mw %*r 

(w+s). a — (w+s'). b . 

% 

*1 wa+s.a — w.b+$'.b .(*) 

<*) &V5 (>) *t*ft*1 w.a-w.b .*. a-b 

sa-s'.b .*. s-s'. 

m<k ft*f*rafa *3 5$ 3rt^$ Mj * mm* >q*r *tc* i 

s mm mf*i *tft*i c**r fk* 

^ f%Rj i ^ ^ mm* fefa* m** mm* *ti>m*i *t* *wi 

wFs 'srefffa* m 3* i feft* nq *t&m*i **m**fsi *** i *f* 

mfe ^c* mc§ *&* i 

(*o ’jwsfajrs's w** <qf >5 mm* m<wns* *fo 
^sr?f** ^*ifa *f**i *r* ssH ^ i * mc$ *f%re *&* 1 
sra <gm* iV fafasrrc** mtf*j *51 *t* 1 
^^t* *3 : — 

(v) mf^* m*c*$ m*ic** t 5 ft*tf mfoc* 1 
(«0 trft* * mm* 'ssr *** *tc* 1 
(*t) mft* $$ *ts »im 3 $c* 1 

(m) *rs" s mfofifr* mm* *ft fc*i **t* 

mm m**na firf**i me* ^ ^frs maiiftt* 

^ w^ « 9 » mWOT c^i «?tcB> m^i 1 ^r®t^ 

tm 1 t« *«fcsnf «mwar 






«lr fipBft 

5t5t5«l ^t5 ^51^^58 5lC* I 5W55 <pt5 

'esrc *31 wfa i 

fc* I 'QWCJT? (Methods of weighing): 

fa) TOCTfaR *faf$5 (Method of Equal Oscillation): 
4*515 5%5 WA^m $fil5t5 *15 ^5 ft* 55 I C*$S?3J 
nrai *rti% 5tfa5i 5t®*r ^pitc* *5 i fk%n 

♦tlM CS:?T5 TO-fa55 wu *R*r *ifa 55i *f*5l 

5f5ftt*5 *Tt*rrff *rot«f ^t*f, ^ ftc*5 *rtfff5 *tifcrt*i nt«r i <$*11 
** i *wi *t*ft #t$i «itTfa $^5tc5 *rcw ^’•f *i5* 
5?1 OftR ^5*H 5fiftt*1 &Ht$5l 51^ I 

•ratirf* <«5 - 5t£*ft?t5 ^5<i aM??i i 
^?n ftlpr ?^*r *5 ^wi 5fft5 *fac3 ^ <nf% *51 551 
fa) $^5T* W* *fai% (Method of Double W*eighing): 
^«Tl 31 5^*T falftf*T5 5^5t5 «*R *5t5 55if%5 5t5l mftC^fsT 

«rr5 5*1 ®5 *tte5i 5t5 : 

(}) fafswr (Borda’s Method of Sjbstitu- 

tion): <sfa *ft«t5 4*f& 5 $ 5fa i 5fa *ftsit5 5tf% 51 w 

5^ 5tf55l ^R^SR (counterpoise) *5 5t5tr® HtftfB Wfft* 55 ! 

*fM5 ftf&i 5$fi> ^f%5l ,55VtfCT 'QW.V* 5t*T 5^F5 5tlfat51 
5fa 5®*M 31 *tftfS <35^fa* $5 I 4$ 5tifat5tisft5 Ofa*3 ftfwfc 
5^5 W35 *551 <®C55 ’35t3 *T5*t ^31 ^ 51 fsn$«T 5§* 4*$ *Tfat5 
5^f5 'Q 5lifat5t$ft <15 55 5tftR ^5t?1 3tft5 351* 

>e*R 55 I 

fa) 5t^ (Gauss* Method) : ^?Tt3 3t555 Wlt3 

5^3 4^ *l5if® <353*3 *5l 55 I .51555 <*PI3l3 5^3 45$ 5^ 

$$ ntWttl 5tf55l «*R *fk*I **3 *p1* 5&* I 
■ * 

5C3 5?5 5t55 frpfr-fl « 6, C^Ft5 55^1 <itr® ««R- W, 







^ wr-w,, «ra *mrto to ««r-w, 

W. o-W^i. ; W a .o-W.& • (V*) 
trt *fi« W a aft — \VjW B aft /. W- vr^V- (**) 

«tf3 WOT ^I 3 * ( Geometric 

mean) I WOT <%fS WR sst^tOT CWfOT 

*C«f*% I 


*tm cm (ratio): — 

/..i _^ r _ ® W, a \V 
(”' ^ b~W 1 b~\Y , 

* 2- V 


o“ 

ft 3 


w.*JL *1 r»- \/ w . 

W vT a 1 b V w 


(**) 


^» c*rW s TOntift *rwra *15 ?¥*rs 

i ^ wot faf^ra ^ ntsrrc wr ft®t i 
to ^ feftOT wr- w, ntarc "wr-Wj, *itOT 
«8R-w r 2\v* *if*^ w l+ w, wot *rrc i 


W 1 +W a -2\V r -W. :+\V. *-2W 

ft a 


^ a 3 + ft* — 2a ft _ (a — ft) 3 
aft ab 

TO a * ft <TOtR S5*R a ve ft ^ Tsrft R1 C3R, (a - hr 

*RW (positive) ntfn 

.*. Wj +\V a >2W. 

4 

WlOT W fc* i 

, BT^ ! An object weighs 20 lb. in one and 21 lb. in the other 
pan. When both scale pans are empty the scales balance. What 
is the defect of the balance and what is the true weight of the 
object (P. U.,1934). 

Ans s ^1* 1 n/T® x ii - * • , 8a& *m i 



toft 


4 * 

^ I (Spring Balance): (>) ^FfW l ^ to 

C^t=T ?^l *HtC<* 'WSR *(t*r 5R1 ?1 ^5R1 *?1 I 
(dynamometer) TO i 

(*) to?f«i: ftsfato wotafsi : (^) vij^fg qt^ 

^ftTO? (A) ^C*0 ^f5 C*l5ft! (spiral) wjfc (B) <*TO I ^Sta? ^*f? 

«iti *rft?c«f? TOt? ^ni>T? 
(C) TO 'SJfWft 4Tv ft? <2ft'8 
9TC to (D) 'Stffo'R I v£& to? 
cto 5* (E) ^io? i ** 
wi ?sf??t? nwt< *? i (*) 

toft C*ft«T, TOiR? 

fro *rte(A) *ro i «ro 
^fS f|g (F) <*ro* i feg? 
•ffctf ntc 5 ®? *ttai *p" wfti 
oti ?t?i *itfr® ?i aro to *t&i 
C??f (G) <?TO I ■sto? TO vfi^l ^t?^ *t&1 (H-pointer) CTO? 
*t1 ??t?? 3to» *1tt? I 

(«) wsfzm ^*tf% : ^4? cTO c? c?rft ?si stcTO *FfTO fc$l 
to^T H\VS I TO? *tf?^t«| ?tF? Sffit? 4 ! ^ I ^3?t> TO CTft 

*wt«f 5tnt^c5i *jfa^? ?*r *rot<cv fetto i ^ to 

•sfttto ?&? i *it?t? ?c*i? TO: ^s?t* 

« «$to? *tfw4 wi '«*? ?? i to 

?tto :—^ fttoTOTO'O'fa (elastic limit) TOJ ’sfkt?? «Rt?*l 

?tto ?&? } (?) ■*&* w fttoto *wt«f ?t?i tot? *«?l 
toi? c? ^ f?to *to? n?t«f ??to ^ ^ ^?^t? 
fiptototifti ?*i *3to? «pit?*i—^ fa?TO to* to 

< Hooke’s law) TO I < ’TO $I?J) I fswftpRS ^nt^f TO1 






>e 


«»> 


fart c%?\ «rc5tf5^ v*i <*rrf%c^r src *nrr«f 

cros *ftt$ $tfeta *w%u ffrRrti c*ft wi *rfa \ nm 

% 

er^c^ v\w l wi *rh«rt 3ft i 
(8) <BK«ttq?5T (Graduation): farl 

* 

$*Th8 I $ti>fa O ^5J ffffi Tfft'Q I >• 31ft *Pfalt 

'SSR ^ %^\'Q W *ltC<5* *5ftc^ 

i qwi s\i •sI'Ioti ft*tj fw 31 ^ ^swi 3^ i 
WI vflC* Jftfail *f8 I fa* ^ I 'OTRCV 

^ >8. fiplfiWt* C^tft 3fa(1 C5f^f (Graph) <Tftc®I C*ttf5 4^$ 

c?ni i cm w ^1 i 

*© i wrfitf ^*ti « ^sjU ^rt* ^jipn s (*) *i *»it* 
*>fa ^‘f fafos i w ^ 'Q ^’ts nfstn 

*fci i 3$ 'Q ^rtsts ^ ^“«*? 

faflfl ^t<T i ^U 'TO’flCT 333 CT W33 


SP\-^f% w ^1 mmm m\ qtt 31 i ^ 3*ss **ra 
sprto ^ft?l3 mu *£&$ t&w i ’rtofai ra* ^®i=i ^<ii 

3fo i ws §*t3 aRtftre 

33, ^5sn ^pts *nrtc«fa etf's *src nt'Qfi 3ft i 

C33tC3 Gift Sftftft C33tC3 ot t i ^^TRI 

ftfel ^ ^ St^ft 3=511 3tn I (3) ^tnt^ 4 ! 

‘ ^rf3 V m& ’ifil^t 6 ! *tt€(3l 3t3 I *9l\ yirt C3 

TtW ^""ttfas (graduated) ^31 ^3, CV’W^I C33tR 

^3 I (*f) ^1“ <&*\ «RI C^T*T Wtft^5 

*F*18ltfaCT «RT PfW ^*11 3t3 I 


^8 i ^ 'SWW* 

•tH^j s fkw ‘g* 

'e^R'e ^C31 "aJH ^t3 «t 3 rft c t« 



f 

^ yc* srcfttf %to«h *kw 

c ^ ftc<H? frfcl oi?ra c^*ft safari «tffaw i 

^s If the weight of a thing is 490 grams by a common 
balance at a place where g —980 cm/second 2 , how much the thing 
would weigh on a spring balance at the equator (g*—978) and at 
the pole (g - 982) ? 

* *h **-■---«;■ i Pure c^VTfi « wre «ftre i 

'I M * 

fiBWCW* 'ffSR- W“-»ig-|^X 9ltr-«b-» v£fft | CWC^S 'Q'SR 

-Wx-mg- HfXSlrl-SO^I 

I ^35 (Laws of Falling Bodies) :— 

^TO 6 ! cto to §ce& ft-ssr <3 rto 

■^tfacs fJtftCT s5tTO ^ :— 

(^) 3t^lJ lien (vacuum) TO* ^ ^C>5 >1$^ grroft 

4tcs sitc^ i (^ cro «ifeTO <ttc* =n i) 

(<0 *1 ^*^ to cto ^■sicn cq c^f^r «rte ^ toi 

m 

■TOTOtCTO ^ I 

(if) *r®sp?fa to ?ra a ^ to toi 

■ftSTOpf *ltf*TO TO3 i 

^ i fsTCCTs s W <sM*r ftw—ntqfiw- 
frofte ^ to* 5 ! *wrai c^fare ntt c^ 

§*sTO iZus fra (q*n *rr*fa *ifav,*TW 

<5T*1 Ww (*INCTO $TO1, *ft^3 TO) c^*ft TOMfa *ltf5re <W I 

intftifoe* ^ ftirai ra ^ *tt<faT *flrft<fa 

*iNcto ®rcjt fa i TO nt^ «sr *ro ’it^'S 

TO ««1 ^TOtFll smPlft« **• ^ C^TO^® (tower) 

fafei toiot * fc*ttTOTO to ftw ctoi&»r 



nf&ro nro1 w sst¥l ¥R$f 

<2ffonrfc«f?f wsf i ^ wwii «mr $3 ¥tfw ^15 ajfisraft 
¥tfwr 1 ^itPife'e Prat* ¥fiiFra *ps* *ra *trt«f^ *nr iarostti 

*ttf$ I f¥55 TllfTOW n«tC5 WR 4$ *f3Hl ¥51WPt* 

5VJ* *IC5 5t^¥t»t¥ ntf5¥tC5* *1* ftfcfa 

fw nsTw ¥C53 i ^ fwr$ *i3Wfa m faft * *rfa¥ 

# 

ftjfi? ^3 *liWl (Guinea and Feather Experiment) s 

«tt5 4¥ f#t3 fW ¥t& 3*T (A) ¥« I 4¥ ^ v4¥fi> 
5T55 qj?f* (C) (cap.) iJf5 ffal ¥¥ ¥5, n*R 
<*)¥$ *fjt5-¥*T (B) I «fat5¥C9|3 
^f%v5 4¥$ =(¥ fifj ¥ftft¥t*T¥ 3OT *lf^5 Cm 
¥5? 5t5 I # ^ j¥¥ <frT5 ^fiftl 3C*I<I *TO 4¥f5 
' ! 1t^¥ (E) 'Q ^l¥f5 ftfil (D; I ^JV 

5¥ ¥5 I ¥t5;fsi¥K¥ *T3 fwl f%3>C33 ¥t^5tf?5 
¥fi5l «fJt5¥*f ¥¥ ¥¥ I =P»ft 
5¥ 1 Oft cq *tt*l¥ 'Q ^31 <$¥$ ?\W %& 

"•ffWK^ 4¥! *raor rot* n*ft <2tt® 

**rf ¥f3reC^ I *tfa¥ *6 ^t5 fc*f* ¥t?3 
tfiRsnrf^ ^fr^s ^trn 
%5 nr?» rot *f^ g*T* f rr£|:¥ 

^nt5 *fcft ^T^n n« i v£int^ ftfi *iotc¥* 
mot nn* ait* **K ¥flc¥ i . %«sr fa* i 

¥ffttW ^ : 4¥ ^3 ¥9 *j*1 ( &f¥l ) ¥l fBtR* 

« ^st* ot c^ti> nt¥tc5¥ ¥tncw¥ «i« i ^ sftsntq nKntPt 
*tR*1 ^StOf* $tf?31 5t« I *ffa* ntOf Rlfi> *m?f ¥f5C5 I nt5t5 

5t55¥ §*ta ¥t»tC¥¥ 5tPtq1 vSJ¥?lPP ^tf^l fe^j ^t51 




TO* *ffB **K TO«i TO* <2tfecTO c***i TO* TOfc* 

*C* I 

(*) fip®1n fiftW 5—^(1% *^f& *fSf*TO t W* r CW <2ft$ w TO 
»> «c /•••('So) I «ran* ^fw «W OK 5 TC«5 CTO C**f '2lf% C'lWC'S 
** ** TO * $€“hl CTOCS* CTO C*^ WTO ** X * *!>, 

e»Xof & ^f% CTOS *&* I 

(4) fsfS*T:—*8fS h i *ra *tc$ TO A « <■» 

•••(«>) i ^4* 3** cTOra *3$ ffc to fvSta * 

C^^C'O WTO ^Xi5»,o^X54>^ *ff®£* I 

fin^®fSr Atwood *3, (Inclined Plane ) TO nflft 

TO to i 

fttfsa «W«1 s *ra»tc* *t\5^*i «icto *$* *ra to W *ic* 

4*! W f**5?T TO Wl M-0 ** I 

t *ro g*if& h f** TO*m i 5ff^?r (*• ^0 f-m ^t*r g 

« m-vw to o 3tfrot to^i ftsfaftn© *^Ito *rfc: «-</', h-\ 9 i*. 
:. £W ^rtc^ ns^ » oc i ^ a «< **. 

ft§* *F$*t S— : TO rttfel C$tfc Cfrtfcfa C5CV C*^l C*C*f 

*rro i ? c^ c^tfct* c*c?(* st* *t^* «from to i to* 

StfTOt* •« <2fttfTO* CTOW »c 3 txr*( r- c^tftt* *itto')i f*% 
& tft* 'GSR «< -c^xr 8 . 

.*. to r *tTO c^ifct* ^*t* to* stfrotw esc* <*Ani wi c*^ 

*tro i *TO& to c*tfcl c*4r c*t*f nro i 

V» I *l'S* , ?t*l TO* 9tf% S (*) VOTtC* TO9 

■Stfs : CTO 98 PTt®1 »^®tw fsrs 'if®® 9?C31 93H 99 ‘g’. 

* 

W) fro (projected) ^f| Hf%,J *ft »wS fi»l « 

CTO* ^ftPw ** t TO TO c*n 

© ^ J3*°s ^1 c* ^51 ^tc* STO1 h TO 

D-u+y<, A — M*+i^<*» t>*-»«*+2jA.( v ®^) 




* ^ 1 %** ' *»* 

(*t) S f^»fft ®W' 

fk«ra to ^n'fN^ ^f, fi^fBs cw zmi *fro *fro *rc*fos 

^ I <srfafa fro 3R ^q'TO W*l *ti%re «ftre I «r»iW 

^5«1 - —g. ifl^N v~u~ gl, h~ut — \ gt a , v % — u a —2gh, 

S *rc4TE& ^TW ^f5 fatTO3 <TO I .*. y-o 

/. o-u*-2gh, .*. ^tOT qjP* *- ^ * •"('©«) 

TO ** 3 ‘Rtffr6 T*t« C^f^fi / TO I .*• v-o-u-gt :. t-ulg. 
’arfttt ^ *lT®re *tf%re i</«7 TO 5TtC?t 

.\ fWfa qtert ^fess ’itttr® •t-nitt **& TO - " M . ...(^8) 

(*0 qft CTO ^8 ^ ^ sgT^t* 

iffeW/aW® (parabola) TOl ^ I 

0) * Two slones are projected vertically upwards at the 
same instant. One ascends 112 ft. higher than the other and 
returns to earth 2 seconds later. Find the velocities of projection 
of the stones. (0 — 32 ft. second 2 ) (U. U. 1935) 

*tt*t ■u'Smi vTO ^v5*l ^l>t>"^1 — h 'Q h j 


.*. A-A, 


14 * 

Q 



or fi*-u/-»*x*Xo*--- 

¥ 


(» 


*ft f >9 t> *RR TO ^ SR* * - *-, '/> - — 1 

£ £ 

.*. .*. «-«,-»* . (*) 

£ & 

(>) (^)fin TO *PfTO M + Mj-^8.(«) 

(*) 'Q («) &F5 t#-3>*V «tffc CTOC«, «>-»*> «tfa 


< 




*W«f fafR 




(*) A stone is dropped from arising balloon at a height of 
200 ft. above the ground and it reaches the ground in 6 seconds. 
What w as the velocity of the bdloon just at the moment when stone 
was dropped ? (C* U. 19*11), 

to fro* *&*!& 

to i s- g- -»* 

t - 'S* CWV'Q I 

—11 's—l. (.*. S-ff/+| (’£)**) 

or 4»M x i<*9 — ^ O o — 0^*59 U— —-—’isV*) *PT)/C 1 2 3 * * * 7 \Zft'$ I 

<s. 

(Tf) It is required to pierce a war-balloon at an elevation of 
£ mile by means of a rifle bullet lixed immediately under it. If, to 
pierce the balloon, the bullet must have a velocity of 40 ft. &ec on 
on reaching the balloon with what velocity must it leave the 
muzzle. (Put. U. 1932). 

TO - m < 2 ff% 

’ v*-u*+*gs 

« s —b , '4»»b» $ CTOC3 

1 . What is meant by acceleration due to gravity ? How do 
you prove that it varies from place to place on the earth's surface. 
How does it vary ? (C. U.1933). 

2. Distinguish between mass and weight. State the units in 
which they are expressed in C. G. 8 systems (0. U. 1911). 

3 . How are mass and weight of a body affected by variation 

in latitude ? Is weight an essential property of matter ? 

(Pat. U. 1920, ’32). 

• 4 Explain: We compare masses of two bodies in accmtnon 

balance while from a spring balance we can get the true weight of a. 



body (U. U. 1947). Describe and explain the action of a spring 
balance (C. U. 1927). 

5. Describe an experiment to show that gravity causes all objects 
to fall with the same spaed. Show that the distance travelled* by a 
falling body during *t’ time-distance travelled during the first 
second multiplied by < 2 

m to® t h, r mfr? w z/-o. 

4? WWZ'Q gt* - lg. 

G. Prove that a particle moving uniformly in a circle 
experiences an acceleration towards its centre, What is its 
magnitude ? (C. U. 1912). 

7. State the laws of falling bodies and illustrate them by 
examples (C. U. 1911). 

8. What «re the requisites of a good balance ? What test 
would you make to ascertain whether the arms of a balance are 
of equal length and how do you eleminate the errors duo to such 
inequalities. (C. U. 1911). 

9. State where a body weighs more—at the poles or at the equator. 
Give reasons. How do you prove the difference experimentally ? 
(C. l T . 1931). 

lu. Explain with a neat sketch the principle and construction 
of a physical balance. What is the method of double weighing 
adopted in the case of an inaccurate balance ? (C. U. 1930). 

V l ^<1 (Friction): <3 m ^ 

TOI <p\i ^1 atfrorN (resistance) 1 

fan n?r«f ^ farfhs fa? tfim, 

tot c^fai m i 

Wf A43 4?f5 B fetfafl (surface of 

contact) ?e*nj ^ TO l 

WH TO TO* ^ I TOF TO 



*b- ftssfa 

$fro cto to* \v =ii * to *n fn^ttai 

m I **H TO* *1^5* fTO ^5 vW **KTO* 

»iTOram ^ i 

I ^*15 <2fafa s- ft) #faf*0: ^*1 (Limiting Friction): 
AB cfcfro* §*{* TO ^ C TO I ftfe* §*t* 5^9 ^ fsRl TO l 
^ri>* 'esR W wfc* %5* fro fowl TO,<£fTO*«lft'fel RfcTO* 
fro ft»?i1 TO i *WI fan *tfro W—R ** l vu^sr ^ 
r *R ^SC*!5 *TO*tC?l ^CI>* §*t* 

TOt^J **f P <2ftTO ***1 ^*tC5 I TO 
TO **KTO v4*fi> ^*1 TO* $3* 

^c* i *tfro TO1 fro i 

fb3i TO 3>* F-*^t **I I ^ 

MV P TOt$t*1 F *tfTO ^ ^W.^P«FTO» 

^4* c*Mi TO C* F ^fl» W ft*fa^ (self-adjusting) **r I 
^’SH *^i>9 fan ^SH W-R, W P-F ** 1 P v<# 
^iffo >tai ^foaR qf«*i F ^t* *tfe* 5ii ^fatTO* toi 
*^ i$zn i %$ P^i* ^f«TO 5%* i %'S &faTO *ro* 

*tfTOTO ^*1 TO I 

ft) to ^ =ife^ 'TO^s to to ^d>*. c*ft* mi itt* 
TOit^© TOt* *rj ^tTO *TO* csm *n* ^«i *r*TO 

^ I imw f?W«f *1 tflfa (Sliding *1 Dynamic 

* 

friction) TO l 

<\« \ fam S ft) *3c«t* ?tfa* *lft^** ft*lfh5 

^ l 1ft) ^C*rt ♦tftTO 6 !* ^f%»W tor (normal reaction) 

(ratio) ip** (constant)^ l ft) v£$ <s^TO5 "*f- 

^bctoi TOaft * «tffior 9 *r ft^* to i fcflnfrft *1 fiqfc* 




« «f% 


& 3 > 

^*!U TO' Hi I v£& ^«ttw (Coefficient of 

Friction) UCH I .*. ufi vTm'S UH-R HU TO 

(U=> ('©ft) 

<*>» ^«ta s h*«i uehu $$u hi h$e*i <htuui 

Hff 5 ?i §hu fan ttfas ntfastH hi, fa^t^ui utt^, cwttw chcuh 

HtfuTO hi, *itc§ ^ 6^5 nrfiTO hi, ufro W fare HtfuTO 

HI I HUH HI CH^Hl WT UTHU1 tSTCUU HH UH HTC* Hf I ^HtCWU ^HU 
5faF5 C^tCH HI UtU I UUHtfau CH’t-ffe 5JHJ Hfa-HH 

HfHl §HttU HUtH HU I UC3U StHfU te*l, ^5]tCHfHH, &fu CS$Ul HU , 

» 

UlU HUt^UtU *HJ C*1tHTU H 1 ?®! CUC<?IU §HU fail djH, tU StHtH HU 
4U? i|tf|H CHtHtTO 5tHl TO I Ht#IU 5t*tU UUtEUU CH£ CWl 
•HU I ^11UCB ^UUtU (Knife-edge) ^U°s jewel 

UJUHtU HUl H^ I UHH vij^fS HUttf ^TU H*tC<U fall >tfuu1 5CH 
(slides) W fHH^f §5U HU*I Htffa §HU fall CHtH HUt< 

^HtU $$U HU I CHtH C*|tH Hffttf 'HHI CHfa HTOU $HU fan 
H?T$Ul &fa*l *rfU^ UftUH (Rolling friction) HU I TO$' Hfa 
* •< to hh pfcsm ?Km ^fatu *rj fu*K u<TO ^tu3- 

uU™| Hfa^ HU1 HU l ’UtHtTOU ^fautU »3T H? UH *ltUUtUHC3iU* 
HtC5 C^ 5tHl HtHtH <TO I Ht$ Ht^CTOU FtHtU TO*U (a*!e) 
StfatCU $ICHU UH (ball-bearing) Utfall U*l HHtH HU I 

?Pt^ (Work) 'Q *(% (Energy) 

I Upt^—(uO UHH CHtH UH £CUtH HfkH HCHU <f(EUtH- 
fa^HOTH faUtU HfuUl UtU HHl HU CU ^tUH 

H^mu i cut^l Htfl feifncH, ut^u cutun c^®i 

•s 

^tfHCH ^HtUl HCU I «K^5PP C*fC3| HCHU (^tCHU) 

HfUUl UtU I 4HttH UCHH UtUl H^Cf I 



wf frofa 




(*0 to artro-f^TOra fiwt* fev ^Sm to sro 
^ f%?RCTK TO TO ^rec§ i *rts^ to ctf^ri rate* 

w{ w ^fTO ^cto to ^ i cw to ^trfr frrc^ 

to ?r? fTO^ TO to i 

(*f) <sftTO TOc*'® ^rfi CTO TO 31 *tC* <«C^ CTO TO V* 
31 i aitfri *roc? wtnfo cif*ra csfci to §31 3 fTO 31 ; 
4 TO CTO TO TOc* 31 *§fk 3 * <£f£TO TO:*I I 

<f 

I TO*fa «rT^r 2 (^) OTN-f^ ^sfel 3C? C3^ ijaOT « 
3c** *tf*TO i cto to fc*ra «t|7? to P etorbt- 

fifz^ S TOfeil 9i^n TO TO W ^ 
W-P. S.-(*fc) 

m <5*ftfli h ^TO rat*1 TO 4 ? 0 n TO ^fvf W ^ ^ 

W —mgb.*-*(>©^) * 

(*) qffif TOW (displacement) * 3CTO TO^W TOJ 

0 CTO ^*ffi TO SJTO TOW 3CTO §TO*t V cos & 

.*. W — P Scos 0‘**('®lr’) 

(■yf) 3CTO fTO-C3TO (line of action) TOtTO^ 3CTO CTO 
*$TO*f 31 TOfa ^cto fapal-cTOfa TOeTOt cTO TO to 31 i 

«i8 I *FlC*fa <43fqs S (*) 533T i*l*Rs (Absolute Unit)— 

% 

to ^<f ^<p ^ 3t$c* TO TO TOt^ ^tW i C. G. 
S (SMt^Ira S5t$3 TO f=lTO ^ c^f 

TOt^si fwro w TO to 'ccftf j[Erg) to r i f. p.-s ew^tra 
^ *tt^TO TO sftsN-frojre yS tTOR ^ *fTOsl fic«i c^ 

(Foot Poundal) I ^ 

(1) C. G. S TOt^tC 5 ® sff*! wt* 

^ Rf « to TOtre (Sit^r-c’ir^f^Nr 





^ TO » F. P. S *ft$'S ^TO <£& *gfTO 

w *pMt^9 to r 

^ uq^q^fini ^fa ?r ^fijfj 5ft^s ^ (Joule) 'e 
’ f^^?rt*r-fa&fs ^ ^ i * ^pr- *•' ^ i 

rt *!**t^ % <qt*rai +trf wf^tffe, to? i^r 

Xg-TO? srefafhl 4TO | /. > •|tfr®-®V* (g) ^ *tT&$t?l, 

> «fa-C»l|feft&t?f-“.b'i (g) 'stftf I > *fTfc'Q-* , **»X 

^VS^ 5f*f| 

<*<t I ^*T$1 (Power) : 3tTO TO I 

/. *TOl-C*Tlfr fTO I C. G. S 5?? 4TO 

^ ^<F wtfsf 2tf^ CTO'S F. P. S eWt^fa® 3jt *tt$St*l 
«lfo CTO'S I <4*1% CTOC9 2to ^>-*tT^S ^ *fiTO 
*«rt-«fRp (Horse power H. P.) TO I cm*[ 'SStfc 

fTOtfe?^ ^ ftftci? **• # ?f€fa ?ft ^5 i«» *tft« 
^1 ^frotffesr i c^gf^j m*rf% to i <31% c>tc^Z43 

i ^5 ?1 io 1 **K ^f?TO *?\5TO ^S^rffe (Watt) TO I 
i«*« «?ti>-* fTOt'Q?fl> I > <5*f% 

CTOS - n3v!s X i ° ^ flf% CTO'S - 18fc «3tl» I .*. i fTOtSST^ 

— W-t*^— i'«8 I 

(*) If clouds were one mile above the earth and rain fell 
sufficient to cover one square mile at eea-level, ^ an inch deep, 
how much work was done in raising the water to the clouds ? 

(C. U. 1920) 

^fcro? x $ tfo 

-( k .v.o x«) 4 x|xVr 

<J& W*[% S?? — (blfc® X^ X X «>V« 9 lt^'S , t 

.’. ^ ^ ?t*1—X *>Vl x * X « 

— Olr 33*b- Xi^^ *ff 3» I , 



*trr< 


(*) A piston is moved along a cylinder against a constant 
pressure p. Find an expression for work done in a stroke. 

(C. U. 1941) 

to - a, 

fafo 5 qjre *rfwi «tfpr i 

Plfcsra ^ cut's ^ - 5tn x c^apR 

W-^X TO -/fr.aXs^ttf-^xa. s 
-£x» ( s«-C^5^9IxMj-^^-w) 

.*. w- 5 t*rx«iwB( Prfcr cs sttimitoto <<« 

5tC*RI I qft a 'Q s-C* C. G. S 

(2f¥T*r r to W-* i ^tfwTO F. P. S. 

SMtflre R TO W-^ y£&? is I 

(«) Convert a foot-poundal into ergs. 

* 

> *it&at®T—- xi nrfcra* '6^- — - xsco a « m 

«v* 

-.^-_l_X8®^X»fr> ) Wife* i i ^-»«‘81r tf! ft: I 

... > ^ 

-(8*0* X >«*) I 

* 

°. aftt?*! Wt?t* i«*1 -f “t:. *to1-t ^ 

tfifgpcsfsi * ^|c=5 >»* «JJ *11, JJi 8»WIH *W3t >*•,••• 1: *tfJB 

stcs *tlw I 

i *nfv— 1 *i ^tt wtft *totc«fa ^ *fata 

(capacity) *ff%s TO I "rf^ «tfC§ ^%i ^ *fTO 

ntf% i ^ »rf%f ^tc$ ^Prai ^1 to i CTti? *tfiRt^ **r 

■tf^a Rt*f .*. 53^ x^*j i vfcfa * *rf^R 

4TO I TO Stfro *tC*fa 3tTO TO Wl, .C*Tt^ ♦ffaitfTO 



I TO »I%5 CTO >fTO TO I 

w cro nTO fera to to ^ *rcttf *rfe stTO i w 

cTO *rro<* § fl ni ?ro fell to wi *rct«f nfiwt® to i 
<n i *tfTO < 2 tTOc®? s "rfe < 2 f«fT^^s ^ aware :— 

fa) *tfe (Kinetic energy)—''Htttf ** fire TO®, 31 ^ 

^ i ’tfe ww TO TOTOr , wtt® - »ffe 
3C*I I ?1 TOfa <2ftTO ?(fe*Pfr *!TO«f?l ft* S$TO TO 

•R 

<TO TOtS TO ®t*T ®fiTO *R^1 TO® I fera TOTTOl 

-TO ®tf»ral TO i ’tfei f&c® “ffe ®TO1 ?tf3*PN 

TOi 31 «tTOt=c TO? TOI 3? ®s ®® TO<rt3l rc*r i TO® m 
*rTO ®to*J TOre v£j\5 c^ nf^ 5 to® cq *f^ nTO^fi 

® c ffTOra TO3TC 3t*re ( cohesive force ) faTO TO ®fi$1 §TO® 
^ ®fi$1 TO I 

fa) *ffe ( Potential energy ) : CTO TOft<3 few 

TO3 ftfe af® ®| *tTO*fi fife ^’TO ^itOT ( configuration ) 
m TO ®fiTO ^TO® frsfi5® »tfe ^ i ^t%® »rfe <a®® 
TOvs *tfe i <TO >ii®TO Ik® §tor ^r^csT *jfiCfi to®*kto faTO 
ld>* $*ra ^tfs( TO TO i ^to nfe ^ ^ ^ 6® *mfiTO 
TO ®fiTO *tfe li> TO ®oi i *tf®ro to ^1 3 tro 
*rfe toi* TO to i TO<t ■aft'c® Rto to ^ TOt^ 

ITO fife ^CTO ^®$t3 TOltfel §to §*re ®fi ®si ^ I 

► 

§TO ^fe "Tfef *\$TZ m l •affe ^ ~ziz*\ ^fe? 
nt3i k«i i ^tTO <rt^ *rr®, c^ito to, 

^ji, to? ’Wjw^ «itTO-ftf fe «r® fafepnfe ^it'S 
i ftc^r ^toi i 

‘it -1 »ffTO TT*t s (*) »rfe?i ^f*t s finr ^t?r ^ 

i)TO <TO^ ( external impressed ) fec^i 
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to ^fel «tf%^ *rt*t : ^ 

w ^fafafc *mt«f m c^c^r tfWKS i 1 % C^H 

frocs 1*1 ^i>i *tta ^5 

-rfe<i >jh. 

^ <R /> ^ *fR5t* ?t<n ffai f t&r ^vtu ?s<n .*./>- mf. 
to *n p fcm s ^fi>sR w<ft ntfsrai qt*, 

o 

<®*<k V - 0 (b-) b - u 3 - 2/s ^1 m 3 - 2/s .•. s - ”, t 

H 

.*. “Tfe = f%<! ^■-TOX *R«I 1 

— />.*.= m f #. ■* -TsWim *..'..('©fc) 

TOSiira c^t^ *tf%*- *[3^$^ <?rc*fa 

*c*fir 's '®*i*rc®Ri 1 . 

?ifw m iro 'Q s w *t^to *tfc 4 ^* to 

1 

^f?r /;* *it^t''Q \*B s sjjrf* c2}^tf*r<® ^ 'vTO *TO 

$l?-*tt^«t»T I 

p TO *ITO CTOfS m ^5TO s ijTO faRl tm cto 

* 2 2 

?J * *** 2/ — 

r/ ?&rs v-zn ^f*( >5 TO TO » 2 - “ 3 * 2A- -- ~ f - - 


p TO ^1 TOlS <Fl^ =*p s = mf. 



-=^HU 3 


^m« 2 . •••( 30 ) 


.*. TO TO* fe*f* Vtf-CTC *f^?fo *ff^-2m 

*ffe - to* *r%* 1 

*rf% cto^ ^ *f*rai TO *tt^l* cto 

cm c§m n°M 1* ctoPi w*itw ^ 1 

(«f) ^f%^p o ftf» 

wi^k^ *w< w 31 f^fni 




* nfv 


^nn a ^i satsfa *ifirRt«ri 

•nrtofa *rf%^ ntn i *|OTfa *Frsttc*$ ^ 

( Standard ^1 zero ) «fll1 ^ | 

Ufa tn 'SJWyfafi «}$ ^r® faW ^ §5F*t3 

si'QSl ^ ^ jm fopCTi ^3 -?WX ^ - mg X/i« 

w£ft. - ilfas* *1%.... (8*)' ( . ‘. m - 'SBR - mg ) F. P S 

<3«ft%^ nfe -mgh *n^vQtsi-wiA ^ nt^Q l C. G. S 

sMt^fcs® «rf%* - w£/i - nth affa-C^fairfa I 

w m nwt< h ^65^1 ^fci nr? sstn «sr 

mgh ^ I m g h 'fctfw nfe 3t<Jt3 I 

1 S 1. Find the energy stored in a train weighing 250 tons 
# and*traveiling at the rate of 60 miles per hour. Ilow much energy 
must be added to the train to increase its speed to 65 miles per. hour ? 

(0 U. 1025) 

c5c«hi «*—*«■• ^ — *<2 • x 5 * x 8 x *b- nis - i<ts°«°» nts 


cStn^ nf^-nn?fa «*• *it: 


too X i«too X © 
too X 'too 


■Mr ^S/C^'G 


.’. cSW *1% 4 W/Z# -$ X itooo ooXtb’ 

-V.WXi * 1 ^ nt^'St 5 ! 

d?^ toi Trf^^T -- -*-- - --" - x ° - 3 -^/cf; 

too X to<» to ^ 

n^sta *i%-3 x «tooe e. x (*£*)* -*« sews XS‘ 

* $ ntsteR 

.*. OTM%firafa nf^-^«88^to , 8~^itotrto?)x 

- «n*'s x 5 •* i 



wf toft 


k 

2. A body of mass 10 kilograms is let fall through a height of 
10 metres. Find its kinetic energy when it reaches (he ground and 
show that it is equal to potential energy. (0. U. 1946) 

— mgh — i o 8 X 5>tro x i o'® I 

— *gh -ix Jb-o xi*Xl»o 

»b*« Xi*X>* 

- >o» X Stro X >•*. ^t*5f 

.*. *1%. 

^ I *1?%^ fnfeiT tR*f (Forms) 'Q *t1% 

to* scnre w t—w\ 

nf^-^i nto *ma i (n> 

*tf%» I W) "tfe I C 5 tOBl n#t* 

* 

*or i m) ^ *tire nfa i $31 <Ftc«r<r* 

ntt* TO! I (v§) CSTt^l I (5) *5f^— 

$31 nwi 5mm, nt#t i ($) »if%*—^rere 

^9% tofc ntre 4 Tn nto 

«rar ( nor ntre i (*?) nfo—tsi 

n**n<r «rt$fc **?:* i 

&» I ■ffwU^HfaRT (Transformation); 

nf%re ^*>n iftss icnre nf**to ^$re tocto i n^s: 
arm tfrere art* to ^srtt nto i to 

^fctff CWfl C*m | 

(no foto ^s c?t*H (Oscillation of a 

pendulum bob) 2 <3fnffa cfrmm tore norte Ttt c ni B 
^re frrtol *to* Are scfttf i t^i C's Ere itfeffo ^ 

Are n^ftn^l cn«li nf^s aft# m i C 'Q Ere ’m 

nto ^fnfrn ^to i^to nfe i a^* to^cn 



nft w ^*t$to 

*rf¥cv5 *tfaR ?$ i ^r Ac® tos »tf%^ 
“rfa^ *lf%«R5 ^ I *t#fa "tfe* 9® A *tc5 i^\ WZ$ C 'B 
BUS VK? ®®| *f®*to *tf^ ^StS "ifa^® *1%® 
^C® <fc* I ( *W fas ) 

orforo cs c*r *ra c*rfc nfa* () *j*tr «ftrc i 
ft) *05iP?N *foft«f ft’$f® ; ?-»’t®'ft->*R 'S ®t*t) s §^tR 
*t?rttfs *tf®* *\n$ ^f®^ i nfasts *ra £$f®* "tfe aren: 
i^ffo "tf®*® 3R*tt$ft® W ®RR R*f *ftC? I ^rffS **i*f qfam 
*ro iW *f®*to 5f% <ttc* i >rrf5 *tf® ^ ^ \ 

*1^ *rfe ®t*f >e nf® 5 ?:® ®*tt®fi(® i 

(so ^9foff%5 (^f®sr^s9ta-»®fav->*t® , fo) °. &5^tR (cto 
* *lRfc$ ) Wtt ^?f®^ "tf®* I %5 *ifaTO TO <Rf®*F "tf®* n®fa 
'“rfe® *lfil*te I ^ *tf® qfoll turbine^ 5fo1 CTOR ^ I 5tTO 
^tf®S SRI ®t^tRl (dynamo) CTO I ®t^tRR *t®*ft "ft®* ^t® 
®fa*. S^*fc SS I ®fa*. TOR TO1, c|/l, ?R 5tTO I 

W 3 rtft^~>*®rR«Ti * ®T*f » *ttTOs ^ tor jw*\ 
TO*n« ®tc*R i 

(\S) (SR^ai'lR (running stream) s ®f*f “tf®^® 

tf|®R <2Rj® W I vilt ^31 C*R I 

&5^tR RTO ^f® 5 ? "tf® 1 TO I R3 #^*1 *ffac?T RR3 

nf% #s« itfR to* *t®fa “rfecss ^tfs 6 ^ i 

(f) stsft^->^t^Ti ^ *Rf s c^R Rc-Rstc^i ftf^icst *r 

i 

(5) ^*t033 s' ^wi *jj?fhl ^®t*r *rft i ^ fifcsR 

^tn Bfc^is ^ sl®^ to i st®n 

Prfc^ ciPrai ^ ’TffR TOi &Rtt i 





Mr 

nf^ i *tfe* ertfen *fot«fo« ^nr 

fw*5 *TSf ^ I foref*foTfcre ^t 9 ! ^tt*Tr* "ifere, 
W ’IfTfafa Wt* W ^ I 

(Wi 3R*ttWH: «ltOT|-*5T*I • *r*c* 

(convex) C^?J WCW5 ^tst ^ C*aPhf3 

*ms? tfigsl i 

s *rcfefstt^ c#cfe<j •tfawi c?rcfo 

swraPi* f~m) ^ i foim $*nr ^ft*n 

*\fez*\ ^rw<i *forfofav fell ^ i 

W) *ftflfS S "foT-^tft* : Wt (fjrced 

vibration) I 

{<&) 2 ^ire<T ^ £Sf*R <*ttf$re « ?tC*l 

l fey V$f^£3fl , *»t'h5a 5 <srat^-»*F§ta S *JWWJ 

^t#t, *ini «fetro qk*ra ^ j s$fe i2i^T^->\5tn s 

3TTUWI cfefs, fefar * jrtffas sstra i <®fe efot^^for: 

c^ q cfefarett;* ssfe sire *r*r ^na ^ i «rat^-» 

^ftfe s ssfe «fot^ fall SfOT fe9fo*l *lfa I 

(i) srfaiirffeF *tfea ^ *tt*t « *itt*mi -*n? 

^ft^tS (carbon dioxide) i&m fifilfe #H *a »W 

fft^foTi ^foSH'fo (assimilate) ^finl Of^-ffii TOT I ^ 

*tT5*TfoTl 31 'Sffl CW mf** ’llflhl 3ta> Bt^Tl 

* 

*rtffa £fai 5tt*t 5fi^ ^ti ^s^rfo si’Ttefe ** i ^t* toi * 
^tri* «i^ *tfe. i w ^3*ri * *tfc ^ 

w ^ hrfo* afoifoife *ife ^twi * ^ i ^fopw 

's$® e \ fcr ^ i dwtw ’•tf^ “1% ^rt^l» ^t 9 ! 'Q 
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(^) Tft^n \s ^5%^ 31C3I 3tfTO 

cto *f3ic<3 ^tcn^l 3*3 £$r®* *rfes $:fa® m: 3J 33im-i c^^ls 
<^ns3* •rf^p 3tc3* i 

l *ffe*Jf f^®3®1 (Conservation of Energy) l TO31 
^f$ C^RTO C3 *l(% 43* ^[fk\5 <3W3 TO 43" <333 

ajf® C® ^tRt^ 5 ^ fa® CTO CTO$ »rf®s 4^3TC3f *fl a s3 ^3 31 31 
3®* 3*f33l *3 31 I C^t^T C3 *ff33tt *tfif TOfa &3* C3$ 

"IWT 6 ! *ffa* ^*13 Wtf" 5tf® TO I CTO *foH 31 *tfftm 33313 
System) fat® 3 $t® *tfe 3?S 3*%® *tTC3 31 I f3TO C3lS *lf®*3 
*11331*1 ftfa2 I *lf33t c t TO* 31, 3tC^ 31 I 4| ^$C3* J*lRg*^ 

®jfa*|3hl5l 31 fsT53®1 3C®f I *?$$ 4$<H S—^^fcT 3533 
*H3"flrf3* fapUl * >2jfaf3R|t3 TO *11% 31 fa3^ *tc® *ttC3 31, 

■C’FTOt® S$1 43* ^f® <33F 4^ ^fac® 31 TO3* ^fac® ^refil® 

33 I f3C33 C3t£ *1^3 *tf33t < l ft®7 3tC3* l” ^ft3iflC33 
3®3ffi ^3tC3 W& "if^C® >6 *1% TO 3i*tfTO® *|C® *ItC3 I 
*t3>TOtt3 ^Hf3^ *tf%*3 nflTO 333 4$ 3®3tOT 3®J®1 <2Rtf s f® 
3TC^ I 

f3C33 fcitf?[3*l "tfel fa®J®1 <Sf3t*l TO S — 

a* 1 *r$ip?N ^ CTT*tq*r 

333*53 1 

4 

TO 3*3 m ®3fafrl *l3t< *f*}4 ^C® A §5&®T3 I 431C3 

^13 333 *tf^ £|f®* 43" ^13 33 I TO 3*3 4$ 

fa3 ^33*1 ^ 8 ¥&% 3tf33 43" 4^ 33C3 $^T3 C33-*. 

* * 

^3 .-. v *-2 ? <r. .*. 4^ W^' *t3tC<3 ’^3 *lfe-*mt>*-K 

2ga » mg 9 43\ *ff ^»-mg (h —«) .*. 4^ *1^3 C3tTf^P?I 

> • 

- mgs+mg{h-s)~ mgh - <2133 ^3^3 hfa? *1 fe l 
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lr» 

ntf5 ft* ^ *tfe» 

v (f^l s rt c l ™-gwi«® *-\m.2gk (;. v*-2gh)-mgh. fc|fOT 

■rf»-o 

^ 3 ^ *itrtcfs ^ *iwfc®ra ^ *nrtc«fa toi% «tf^ ^ qtc* 
^fi'e t*i to i to 

?rtf5re nc's sro nwtt'fa iffo ^ to ^Prai *it*it^ ^cns ^ to 
*ifo =fc ^9i fai *st*i <2f^ ^ i nfa *r% ^tn, « 

tffTO *ff^5 ‘ p tf% c T® TO | <4$ SlftTO®! *ffiTO v£|^f& 

feS'S-l (Perpetual Motion) : “tfej f^$T®1 ^s ^n© 
cq w to •tt'Qai atsi ^toTO ft^ri ■rfe totot^ 

ftTOfa 5%^5 ntca I CTO TO nfcss wifirct*! *f% 

TOTOt^ *TOl 5tt I . 

as I ^tRs 5 ^ fSrc»lW (Dissipation): -ff% r 5T l*tm 
■sftTOl *lt$ I *ffel Sfifa* 4iR OT, qft 5OT, m*\fe 

^*f« TO I *tf%^ *W'R 'Q W Smc^T'Q <2jC5J^ 

^*it«cTO cro ^*i>i *rf%= ^itroi ^fatcro cto *tcs srw^it? ^ 
*rtt ^ i w '<roi>i c^r^i <2f5^ *n:*r *ptci? w? to «itc®ri, ^tn *s 
*nr nf%^ to «rf?i iqt*rftro ^tw *rtot ^ i to 
f&sr ^ *t€fo *rf%* * wr **tt*f%« to f%* 

fc^tcro ^rra *fiai cvfa ^twr Wfa ^ i iuftwre 

<35^ nfa *tfCTO « ^BtPR «lfentc^f 9f1^TO 

to f%* ^ttcro ^ ftfiai nt«\i ^ i ^n wrtAm 
»rf¥?( ftc®it*f ^ i ftw *i?w 

ftcjr ^to ‘srwtcsiTO *tf%* •tfil'srM apw^^toc^i to® 
^tfy^^$ ntc^r wm *\F&$ *rt'«n 





v> 


sn \ *f fo* efcwf vitro nfe* ro ^$1 $ ^ 

to i c^f v* ^ =n i 

&« i *if%s| *rtf«ft ^: <jwtc® 

*vn, *ti, te»i, ^(T 5 ^ «rff% nRra atTOi ^tto fas 4$ 

* 

wr to kp ws^ ncTO^tc^ c*fta »rfe «rn:>r i 

^c*9 * ^iOTt5 imstoti *wtro fiwnw 

*tf 5 rTO ra i c*ita -rfi* ^tsTOrta *tTOft* nfore 

*rf^«r® w i *itvit»n ^tft* £ni stcn *rto *tfm ** i $$ 
*tfc * to*ti rottai «rnrai «t^ ro nfe *tt$ i ^tc*i *rro 
TO**t *fii toto stcn ^ftsT, vi-rorori stir#,' toto 
5fc*t Dynamo TOTttfl ^5% ^ I ssfa^ TOI TO TOttfal 

ft^.i m 9 r to TOfcf $ fc*K* fcferi TO i ^ 

«rfi* to? I ®c«f TOfro cro i^fa? *tfV to? i ora 

# ^ i %5 *rfaTO ww *rfV «*rw i if^hr 

*tfo TO“ffa* *rt«fl to i *rrro ^ *rotcircr 

« w ctra i 

WW : A body of mass 50 gms is allowed to fall freely under 

gravity. What is the force aotiug upon it ? Calculate the 

momemtum and kinetic energy it possesses after 5 seconds. 

(C. U. 1987). 

( a) ^!-w/-4oX>b->-85*«« 

(b) ^tf-wXvi Xt-8»«I (*|S ft-PK?« 

(tf) 1p$fa*rfa-$>»»*-$>C4* X(8**<t)*-fc*<>OX >o* ^tsf. 

* 

»> 

1, Define energy and distinguish between potential and kinetio 
energies. {C. U. 1932, *36, *45,y 





tr* 


2. Distinguish between the potential and kinetic energies of 
an oscillating pendulum. (G. U. 1943). 

8. A body is falling freely under gravity ; show that the total 
eueigy is always constant. (C. U. 1932, ’36). 

4. State ths principle of conservation of energy and illustrate it 
with examples. (C. U. 1923, ’25). 

5. Define work, force and pressure. .(C. U. 1941). 

6. What is the work done when a weight of 500 Kilograms 
falls through a height of 50 metres and is then stopped ? 

<7-981 c m./secohds*. (D. B. 1933). 

Ans. 22725 ergs. 

7. Distinguish between pound, poundal and pound weight. 
(C. U. 1941). 

8. Define work and energy. Give aome examples of transfor¬ 
mations of energy. (C. U. 1916,’19,’23, Pat. 1947, Dac. U.’33). 

9. A train is going up-hill with a constant velocity. What is 
the source from which the energy of the train in supplied ? 
Describe the various transformations of energy that go In this case. 
(U U. 1918). 


(Pendulum) 

£8 I (Periodic Motion) s . CTft Hf&fa TO 

-tfireFF to Tm 

ifro to i stfintor 

i mm 

ownrci 

I *1TO W (Simple Harmonic Motion): cTft 

tos form 

*if% to i w i («r) to®* 

anrt^ utm* w ^ ftfwfc to* *tf*f%* 

(mean position) ^t*T TO* 



cm* 


• f- 


fa* nft* i («f) *zm <®«n *rfwt w* **ftft %im 

fa?s* *mtsntfa* *Xc* i <f$vi 5tfgj cmw* I 

d'b I <?ft®f* (Simple Pendulum): CTO <5tfl *fa*\ 
*4*19 (inextensible) swffo (flexible) TO 

%i cto ft* ft\ *ius ^«Tf|c3t ^pf ^PmfS faro 
ftsn *ro cmc*t to *faifa* ^nrf c*rr®re to i f^ 

WTO TO nf'Qfl TO 31 31 f*Rl 3TO c *fa *1TOf cTO 311 TtTO: 
^f6 ^>rl 31 cto «rt^3 to otm to to 3131 %miz*\ to 
cot* nt^l TO i 

(Compound Pendulum): 3fa CTO 
w* cTO ft* ^1 cTO % *c** vuffa-'effi* fofl 
TOW *ttC3 ^3 s®rTO* G*f*l35 3ca i W3 

cot&* vj^ft ft* m* w* fixates *rJi <im *itoi 

$to TO* i 

S>«| I *K551 S CTO f3*tfa^ 3^53 COT*t* f*t$ (Bob) 

3c*r i fw f**L o facro TOc *m 3?3c* cotcto 

^T^IJ bff J (effective length) TO I 3ft TOt3 
9 frora 33tTO'— r ** TO TO*?l 'titfl 
L ~z+r 3$c3i cotc* 3 *r£f $ft*-*ft* *iftsc* 

CTOR (oscillation) OT I COTC33 <TO% *lfk* 

(vibration) 3C»1 I f*N5 ^lf%TO3 C3 CTO ft* 

■^5 C 3 cTO fa* 3 fal *ft 3 l *pTO c*ft fa* c>& 
nfari ^fro fa® **$ c*tot 3TOR 
to } fa® B ere qftca 4*°s C 3&ws «j33t3 

BCn 5 ^tftca fa®, vfl*f& *T«$< COT3 *1TO *f?[*U 
B Cus ft%*\ C i$zss BC3 5|fro TOT i frw 

A 

TOl A *$&5 & fiW'WR fWV fiiart? (amplitude) 


* 


t 



**JK feat 



tr8 


fiwtH 


heh i fasti foft? ^ AB hi AC fasnl <MfaF ^ <*» fwl Htm 

Hi I vn^f& tt%< H**fa ?faU 5 <x to *itc*f c*f tiR 

(Period) HCTI 4* C>TCTO5 »r^f C?faEHS HtHflE* «Tff% 
(Frequency) HEH I c^to^TH-T, ^ S5CH 

n.T- 1 or « r ^....( 8 ^) 

IPM (Phase) C^f*T^A«I 3KHIH Cl C*tH 3 ^ 5 ' *ffal ^Tl 

*chjh qgps'ifMt* c*t<m «*tfai fa* ifasri cwi i 


s>v i crfarc^Rf rfk % fafate fas o fa*. 

OA^yf^l yt*\U ^hlz§ *Vs ortnc** btfj -/. 
fal 'HHTft (A) fat« (point of suspension) ltc^5 

*re5tCH 4 H°n fac^H *HH Wff -T5tl fctH (tension) T. HCF *1 



*mr ffear 


fast* fal <*wfH OA <t> ^ 
C*tft* OB ®ftl1 *r*fl 

I 4§ ^TOfcH fat^H 'OTR mgit* 
$#HHC*fa* ^nnn HC*T (component 
force) fasR«l *11 ill i 111 4*f& mg 
COS 0 BF fall TOT, 

WJ 7 sin <*> BF41 fc*tl *lfa$ HI BE 

**faspr fan *ti i &*m* hh m? 


cos <t> finite « niti hh ^sti Stn T itn <2tnfai$ hi, ! 5^m 


§nt**t ing sin <f> 4*TO '^1 B fiigs BE 

*fari ftes* fan «pntn OA fat* ftfari «rfcH i nte ntn 4 ^ 


HtHl Wl HCH g sin ■£ (V Hll-HH-r-^l-wfl sin <f>+m) I 


nteivfrsjifnsft Ar$nttiHi,Qiifaspr sftr® ntc* i. 
'ifRFHf Itl, $Htl «tfol ltl> *^541 rtHt’ 




dim 


w 


#rec$ fmi 'untwr ^ i 

*fa *ts* *t<d * ore *4i 3d mfare to b >e c^a* tot cwm* 

$f*p® i 

*fa $ H ^ TO. Sin tf.- I4>m A5- ?fa - AB_5H 

*Jt*t* OA 

- ■'• ftw* *K*f» TO F- mg sin 4,-mg *- 

m|x .*. TO-W-rWt-MjX ’’-H-m- ^XW 

f%l *?TO £ 'Q / ip*? ** ,\ « Cre **HV ?** 

^tTO ^*TO i$& *TO* ^ 4*? W«t* 

*R TO*I *W* ^*TO* fat? Aft'S ?* 

.*. *ra®i c*ftro^ c*ft»f5f *ra*f vp^rn ctor (s. h. m.) 

.f*tew i to ?* *rtfa* *mra Are fare* c*n-v. b 
?$re OA ^*t* ere BK fetsc i Bre fare* £*fa? nf^-farere A 
*$re Bre »it?ri *t^re *«*re AK i B *$re Are «ttfro 

fas “if^ 5 ?t*t* ^*s ^nfam* *rfe sirs to i 

.*. ibj.AK*^ wu 9 or 7 (OA-OK)-£w 2 *1 2 <7 (Z-i cos^O-v* 

*1 w— N /2g/ (1 —cos<£) — J2glx2sin i t - SJ^/Xsin^- 

w 2 

1 artw ^t®t t : ?tfare* *t*i sim* ?*i m* c* 


T 9 -4a: 2 x ^-4jr*~ 
Wl g 


T-2* V- 1 - -(8'®) 

. g* 


v^rnre to *tfro <£ a 0 feita c*% ?*3d 1 

*fa*l*** ?£re ^**1 empire* fa*fafre stfaft fa** *tft 1 

J*» I Cft^fC 5 ^ fanUT ( Laws of a Pendulum ): 

Offare* *tfa StfafS fa*TO *f*1 fa*fa® I 





W fiftnr (Law of Isochronism): srfoR WlU ^r® 

8° fofff Pretnra TOJ cq CTO fa<TO (amplitude) WT CSft^C^^ 
Oft*RTO I *I<fc tfft*RTO f^TO-fsTCH 1 * I 

^ (clock) ^t&nr wtf% 4$ to* to i m** 

Pw wr* ?ra *mfoPr« f*i*rnr ftt#rc cw TOt 
*nfft c?r*R c*fit*i ^ Ptr wtftro tor i w? 
f^®r ri i Sot srrfta **rr «Pm *(tcTO skto 
art®R TO TOST I ***** $tr,*f Huygen <SHTC 0 fTTOS 

TOTO TOST I „ 

W brc^Tir f*TRT (Law of Length): ^ cfftTO* cTOsiTO 
cjrfro* tor* **f^*i* TOTf^ntf^^ i twt“ j ?tft to 8,» 
*1 ««! *TTO *t* TO T *, * *1 8 tKl *tfTO I §TO* 

W T4* ** I 

ft) <TO* fafRT (Law of Mass): cTOC** ITO^TO 

PlWW ®* *1 *t?fC<* «l?t%* fc*T* TO S(t I ^f% C?tTO* 

to w$ to Pt® *tci* *1 cTOt* *1 f^t^crov citron 

to ^ | 

ft) TO*fa ftw (Law of y): c*ftTO* cTOsrTO wf®*$TO 
**5%*i* wwtfc* sfe* t°c a/-* 

^UR £4* *ffaTO ^ ^tC8f^ T4* *tf**^q I CITATO *ft 
C^H gw TltCST TOl ^ TO <TOS(TO w T&m ^<t< Pf« c^% 
TOtetft $%* I 

T-2* V -—^ *&TO* ft Wpl *ft«*1 *t* Wl: *ft 

s 

i * g m* ** to T ip** *^c*—ft) «ft) ft** i *ft g #** ** 
TO T<*= V 1 ~*( W ^ * *ft * #** ** TO T ~ V4 

c* 

—^) ftw) 



>•>1 fionrofira •HN'tfJW «W«I (Experimental 
Verification) •— 

<sf«tir fin w s ^ Mi 

stc to* ^ to i vjq^i ^f5 toi cTO*rc 

cmt^i TO i Stop-^1%^ *t*twj *• *t* cTOOT otffc to to i 

Jfr toc* *• Mi w *fro crt*R-*t»i T *ttM i fife* 

fireft* ctoMi f*f$* w cTOro to ^*{5 cTO^ta 
*tMr ** i MstR* 8° fsfera cA m ort*R 

foskfror i Cip TC’R (effective) Mj-lTO 

fro* Mj+Piww *rtot< i 

*W3 Ml *tt, slide-callipers Ml f*lWW TO, *TO* 

*j}W i tTO MTO *m TOM' cTO ** i TOtc* 

ort^rsT-^w *f* i Mi *rfira$* ^firet «ttw 

to *jtro' cro *Mi croc** *t**tfi i*rtj *tfi* i 
TO C?t*TO TO *tf** ?* I CTO-*t«IW MTO ^*1 Ml TO 
^tTOr **?* $c* ^<h T~c y/i\ fWwi c* <p, 
(abscissa) 'Q Tre c^tfi (ordinate) «ff*C*J (parabola) 

I T*rc C*ffS lifter 5^(5 TOl CM1 I ^ &F5 

a CTO MTO T *lt«fl TO 1 t5 ^ (fast) 

^ CTOR-TO ** I Wl C»W fTO* J%53 

TO&F5 I cTOlCT* Ml *tf?*1 TO I 
fft* (too slow) 5%*! asJSTO V I 

finr*!’ s ftf®* ^TEftc^f srsvs ^ fafes «rf?ftR fro *Mi 
^ TOt^t ^*prt^ ctor-to *t% ** i enpm* Mi <ac$j¥ to 
*£&$ ?rfPfR i afikex <2 $fzt$ ^rrsr t <«rrftR i 
fi^ffror t M<r c*r \*w *\h\ *(fWl?i 



Kir 


fast* 


viiTx fafs* T I csfto W T « v/j ^ 

^•pr mi x$<x i 4*1 ’st^ ftto *rat< *&*l *ifHl *to g 

<*)*$ *fe* i 

i <?n*Rf ^rf^d V tofa % (*) g<$s *rt*f fMi— 

fs^T 'Q V **1 t~ 

T-2* \/i or T*-4**i or §-4jt*~ 
y 9 9 1* 

ft^n ft?ra *rSHi «(sprta <4*fi» ftftfc b?^r r 
*? i ^ £ *rj** *3 i Mj *ftm «ic^J* T « 

g *ffts ** i gm *rtzm w *f% i 

ft) "5t^ ftto g(«r wt^ s 

4*^ ^tor fato *ititc«fa fns »i^i Mi ^ *tft*i 

•rSWl *to «roj* *r* «tf*rai T 4*$ *ft^ i <ro*rc ‘£*4* ^ 
4*^ I [ *lft <2iWfa &&* Wfo fTOTO ftnw ft w to 5 ? » ] 

ft) Tvn* irtwa «tgwj: *r®t5fttre 

T *fft*ftra *f g *tftc*l T *r*> g *to T *tt* 1 ft WEWt 

'bjiffl 

&iTs cm gm *tftro <ift* *t*q g-G. ^ 5 - ^ 

fsOTowt? R *itrc:wi c*%, ** *tc^ ftwwi 

OTTOI T *OJ *lf% (fast) 5C^ I ft^®f 

tfif^f^R v>» ftp ** m% y* fts c^ pfto i 

■^*ji ter'*l *rto *g' ( g-| * G (R-/0 D) toi, T 
*fc* «ftK *ft *Tfra (slow) 6C«T I 

*•>© i W*r cvftrcro <5r§fti*ri s (*) w *$» w 
qt* srl i ft) ftwaft ft^twu w ft^ji • W 
>eai(p *pc*ipr ^1 mrt * 



c*m 




. i»8 I (Seconds Pendulum) : CT fflWWH 

CTt>H (T) $ PIC^O C*IW9 CWT*!* I fcjtt 

^ 2-2* Vi1”* V- ^ 1-**' ^ l-- g ~ 

'g g 5 * a 

‘g'& 981 e.m. <*()% PKT'S 4 iffiCT 

■PlPFa fflTO 1-—-J|i--^! X i-®-99’39 cm.-39.12 in. ■ 

ft .\~T') 22 x 2a / 

(C. U. 1912).) 

VTO • A seconds pendulum loses 5 seconds a day. By how 
much must it be shortened to keep correct time ? (C. U. 1912). 

^ ortTOM b^J-/ cm ft: ^ jft-* ct:. ft:. 

i cm i t c*: sot, it\ > ftw 

Tl b<b3*» CK^CtS (ir4i8oo-«)-b4»«»e ^ I ^43 


art**** TO T-—-- -* \/-l •••(▼) 

• bfc'OSt V 9 ' bfc«i>t / £ 

TO ^ TO 

?rl i-3T 9 X~ -.(*f) 


/ — a? _. o ? —» 

- <fl b-;r 9 x- 

0 9 

(*) (*r)re few ^firal 


<* 'fr'S tent' ' b-^aa*/ 


b-'b , o»t / 


-( >+ _2:^ + ...) 

\ b-40»t ' b-^a 


b<is*3t 


*5^5^ 






X 


g 

a* 


} « 


»b-> 


b\s»»4 ('a>8>'b)* 


— <»'os4 cm. 


«rsr 

X. Explain dearly what is meant by Simple Harmonic Motion. 
Give two examples illustrating your answer. Explain the terms 
period, phase, amplitude by reference to the motion of a pendulum. 

(0. U. 1935) 
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2. What is a simple pendulum ? State the laws of oscillation- 
of a simple pendulum and state how would you verify them experi¬ 
mentally, What is meant by effective length ? 

(0. U. 1913,15,17,13,19, *21, *24, '28, ’32). 

3. Prove that a simple pendulum when disturbed executes a> 

Simple Harmonic Motion. (C» U, 1935). 

4. How is tbe*period of a swing of a pendulum related to the 

weight of a bob, its length and the amplitude of the swing ? Hence 
state the laws of a simple pendulum and indicate how you would, 
verify them experimentally. (G, U. 1921, '28, '32, *40, '43, '47) 

5. What is the effcct of height above or depth below the surface 

of the earth on the periodic time of a pendulum ? (C. U. 1921, ’24)- 

6. Will the periodic time of a pendulum vary, if it is taken 
from the equator to the north pole ? Explain your answer 

1C. U. 1943V 


I (Constitution of matter): 

•TOltf VB far! I ^(molecule) ^c®l l 

^ hf-rto ci ci mi 

*rton dw ’far w m w:*\ «mi 

I *t?r*rt^(atom^ mm I *PRtai 

*flfo i *Rwti?r faf*rto c\ tftcw ^ 

fafafl 50 t 3t>rftifaF arfiffti! (reaction) 

Iftai ^ w*r to i 'Q to* ^ w fa* sim 
to* *i**t^ 'e *fa§ftTO* f*f%* i *nrct^ tot* 

mm *«ii fai i n**t$* 

tfitB *••• vsta ts m i 

i s—^t«R wi iftcutfiffl m% 

TO i V’twPra 





to i w ai w-arcftif *tvro* m-^k t 
nsw* tot fife ^fro* «fyfe «rct*i i 

4$ * t**fTO irf^5t«tf^ ♦f 3 ? (Intermolecular Spaces) TO i 
¥twft «pr to, to* att* i 

w i «c«u briRfci s *vt$ $# foRfcj : (*) «rf*!R* 

**! (Intermolecular force of attraction): ftffifc 

*wj **rtf%c^r wn* to* i to i «rl*fR* 

TOT to i iRtM^npifc* vii^ oc!^!* i *Fs<sn *c<n 

• r 4 

9JW r ^tfTO ^1 *fro vDt to TO *1 TO I *tf*RI CTO 

siif to to i vu^l «ff R* *rapr *wfr$ toicto to 9K«iRf 

i 

(Cohesion) i faR* «t*Ra *t* mafV® toIcto TO 
(Adhesion) l *R*t6re <TOR TOf* 5 TO TO1 TO& TO R* cTO* 

TO aRaffift *«rt«fa *fwr to toi VX& to i ^ 

*9 to* TO to, p « toR* to ftficro to *ti *itfroi 
to } c*tto -6 to fipnd to i *vi w toto^R srt*rntf** 

^rT*Tf^S» (chemical affinity) at*! *RT"»R! *RPTO *t$l TO l *RWt35 

*rc*a fc^&ta « fa^Rsta toi to i 

1*0 «rWPw *ff% (Molecular motion): ^ i 

$TO*I vij^fS attfia *TOtOT (mean position) (to 

and fro) ^TORr® 5*1 C*al TO I <J$ *tf%a *9 *!*"** 

^c* cell to *twtc«fii *TsF5a atRre a &i to i TOta 
to$«i to *spf*rc* *taTO na*TOa fe* fete* vu^ nTO<fa *tTO* 
*ftre> csfei to i *R atRc* •tsi'TO iftca *ttai ai^s i 
n^a ^fe»r ^t^*i a^a fim% aftw ^ftrs ^ ; 

m«f* ^?c?r *jja aftata 

*fro i ^ crol aitfiff ^r«CT:^ i ^tara 



** *rct4' 

^ W *W3 Hfe® 

nfv ^rrc^ i / 

i *rrh:*fa fi* w s mi *wt^ oti ® 
^1 tfJT^ ^fac® 5 TTr?J i «k:®jv *i*rtc^ *tfo 

«2tm mi «f¥rt f^g ^pw 

*ratc<* f®* «m$fa nt<faj $ ^ i 

^FtS^ *titfc<fa «W 5 ®ft ^Wfl ^itcv c^w ^ 6 ^ «rMfw 
^5 c^sfr i ^afa <p <^tC3 9 ra* p Hf i 

*totc«fa fsifii ^ 3 ®^ 'Q ^T<Ft3 *fffa I &Tl ® 'Sft^R *tfira® R 
C*TC I fW® ^fSc^TS 4* ^"f *$t® ^"t 

«jqv ®ftc® «r$® *i«i atcstpra *si ^ c*ifn>Pfef 
$"Hpg wr.* ®tfcrc® m ^ ^ i *t^ ^tRc® c^fa 

mm *ti i . 

TOTtt ®ttera Cm <^> Wft* 

^ i c*ft*s ®s®i *i*n , c«fti *ift» ii\ *rft^ *tt©w wts 

**, i^\ mm tfs 4 ! ^ i 

^afanr m C3*ti w ’titc^r ^i*ifw ^ ^ 1 
^«j^f% ^t*fto ! ®tC^ C*( C®m t%^F 'ilC^rtt^C^t'stC^ ^ 1 (®^ 'Q 
5FfS=l *n?ftsfa ■STf^T^ ®^tPW stftftc* 1 

5fTtc>ra vm* ^ i ®w ® *trpi *ffc® <fart *rt 

*tPfC»l <i}?tf^® ^ ^ftfl 'W$ WJ (Fluid) 

^ I ®ft*RI « 5tC*ft *f*ftt«fa ^ I 3WC* *fCT 

*ffc«T flfSf ^3, sflTO ?rH ^1 I ^ #§ 

^5, ^fe 5 ! I 

i *tWtC«6i Wt?*! (G4ncral Properties): ^t^fTC^ 

*ftsi f ®w ?ri ifjt^ ^wtrt « cn$ 

■ wf«rW ^•i vrt w i w s—(®) saw s—stew 





I W) fiPffo ( Extension ): 4mv* *Wt< ca c*ta wa*W 
atfcafa *9 fififc 1U (space ) a<W *f*tafc t M) <W5W31 
(Impenetrability): *W< 4ar$ aatt 4*^ afflWI a«W 

•ItW ai i acn cata fiffia aafassa aw W*Wtfta 5 l 
aw^tre aw ama atfia a$ai ata i *trif cntw ^rrtcw 
'srraatnfa* ostfe aa i * atfira aw aw mPiw atfiia atata a^tc* 
apw sfiiai ata i 

(a) fastarroi (Divisibility) : «icw *iat«fc* wfis ap* wm 

wt *ai ata i afaatffc fan caic<§ fafirata aaa <wc^a fc*ra afaatffc 
waw aww faw aa i 4 *$ afa k tot ufaw waw *«ita 
fa«aF afcal aro awe* ataa< ata i 4 a* jfatfa awit waw anta fasv 
atai a? a«.na ata^ aca aa? §^ta i («) wtanan (inertia)— 
&ta aifi?^ a?t sftatn arfte fataa fa*s*r «raai al afi^iw 

^aai nfia^'a *fare atta al i 

» 

(^) rfiftm (Porosity) : strej* nat«f$ wRs ^ aafas 1 
4 $ fer« wmtaftaf aft* 4 * ata • 4$ f%ar tot* aaa w^aHa 
at$ caai ata faas TOratafa* *‘t* 4^5 f3? ca ^atfint* <retci>$ can 
ata at i *rt-*a«n, fafet* apt^ia?, jRt aTtaK an f*wi TOfircta *w 
tfctfaata aaa ^gtaiwfafir feaa an fiat attra *itca ai, «w 
sfiial ata 1 afaatft ^afew fiawifr® ama ^pta w*tta 
„atfaa atai aw* (5) arctfap^: #t$j* nattf aa^na aa**tac* 

Wt**l TOf 1 (*) *KiWJ<5l (Compressibility): fag aiata af» 

«lcw *w< stcn af fas *a i aata, tifm a^f&'s aa 1 ana 
acatw^a \ iar) (tata faaa fica fa-nretca aai 

^ato ?0 

1 Pafiwtf-wst (Elasticity) s ca waa aw *nrr< atfij? 
w «tcatt«t ^t^rta at wtwi/tfWCT* cbtfci aw m ^»tata ata 
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W$Tf , t^5l I ««W 39 »rf9 «tW5 31 «rt^OTf 

'#■ 

*tfa^ w«f "tirtTO^rtTO^i 

ppRfl i *TO |**rtrai t? stfan 

fro itw *ft*TO ftfirai «rtcn i *rt#fei* ^ 

1*^ fwi hsff^r 1 5tf*i8l w ^ i yn, 

«mfew c^wi *f*rai ^tPic-r wm w i ^m»r 

fafoTO* i 

&T«f *1 (Strain): TO cTO fcns CTO ^ *1 

wra *rafr farei *T«i Ito ^unc^F ’la^a wlm c^?r sro 

*Rtc«fa brfr, ^fTO ti *rfaTO ^ •rfaTOc* fefn 

fkffo ^ I «ffa 4 1 ? 5 ? i*fC^J, WOT 351 *tff C<* ’tfaTO q# 

TOi finn *it*n to .\ ^*f-^ = ^ r , <ato t- 

*ffftc<« <ftfaf%* Mj, TO^jt *1 ^tTO, Mmi ^tro 

^ *TfTO I 1^1 4*f3 (ratio) TOf I |*1 *TO *t*1 

4fTO TO ^ I 


(Stress ^1 Restoring force): TO cTO *ftt< 

^ (Deforming force) stCSffi TO fa^5 39 sro d|| fasfe 5 ? - 
<2tfeTO TO 4 Tn < 5^3 

fTOl^l TO *WtC<« f»W «ITO1 ^|ro| 4?® affefaRI 

*ic*ra ^ i ^9 ^ts^tc* sffofiTO 9»i «ff^ 9:®ra 

3TO * ftnffa ^ t *TOrafri atfcfro to* i 

*tf** toIki %*r dil ^*r «st$tc9 *t?r<® *£ft ^fTO « 

ftfillt TOn I 4TIJF VT * >ITO | ^ 

»R (uniform) ^|c?T 41^5 c^HTO <^ ^l «HaiM“ ^ 


...(gs) 

CTO (WT 



'm 


(Perfectly elastic) s gtRj* gg <ggg^ g&g 

ggg cto *rct«f ft* +#A*n tou *toto fafggi*(ttg%gg 

TOTC* *Wt«f g*rl gg i gg gft cTO 

♦tgrtfg *tfTO gi ftffe gi gcfe to g*n gg 

^5 (Perfectly rigid) I CTO W<$ *JjtW^|t*Rf gi ^UTO $? gcg l 

TO TO*fct 5 ? *mttf i * 

gf'Q't (Elastic Limit): CTO *nft^ft 

to Fr% gg ftfii gstggwj gtfro to* ggt«f 

g^fafoTOic** to TOg*i to *pfatg *uro * toto 

fcfggi' TOn i ^ ftftfe g£ft* gt*t PcfwtW n4tj <±f^ 

gg gtfagl ftfgfc gJt ^f%$g *fkg WC<g gtftl fg*fo (permanent 

sej) gcft i <ro «fgp* gg ggttcge *tgt«f «jt$TO TOtcs fafini 

TOg gi f ggfgc* cg^i ferfro tov gg W^m *f£l to i 

$gi f^gl TO i 

FfcfiwWg* ^Pff% (Fatigue): gfg fafqsTOf* g*?|g tojo 

cg^H gg eg 5 ! ggg gtg^ cto ngfttfg §ng f^gi to 
to csf^F gg glcg^e gjritf ^5 faro *firci *Ptar fta? 
«^*to «igTO fafigi TOgi ^ gfatc* Wrong? grrf* 
(Fatigue) gc*f I 

S>i I f¥%* Pl*fa s W bits fayfe (Longitudinal 
•or tensile strain): «W Btcn T! §1M *mft<? c*w «'.'<« 

sri-ffa* brfc-fsr?f% mi m*vt bnfj-%*n 

fcrtj fSiffB-j cmtiw /-tortra *i(w*h, L-CTti» Mji <st**t 

fgffa c*gg gg* *ftg *tgtc<gig g«n g* to (>>* ) i 

fcrt *fgcg gi gtfro gegg *if«gcg *f» gg fa* •rattf' 
isfgtfg^ gg gi gt^ffa ggi ftrfr-fgffa « *nf-fg*fa ’ 
ggtsitfro **• 



33t«f ftwfa 


(3) srf3r$*l-f3frfs (Volume or Bulk Strain): ^ftnn 
f3*fs 31 3fBsl C333 faffs 3f&C3 faffere ^13S3 

fepfs 3t3 i w cm nwft3 3 fen* *wn fa^ 33t3 33 33stt3 

fell m s<r *4vi faffs 3tfc i * 1**3 3C3 r 

*mis3 faffs - J,C33tc3 ® - *H3st33 3fa3$3, V - c*itfe «rt$s3 » 

ffo >e ssot ^tus^ faffs 3*3 j 3Jft33 c^m 3t3to 33 <rotcn 
fofe c^ 33 i ^*fSsr *nt3ts S3t3 ^t^i s?t33 4 *rt 
5t*f fat3 f f&33 ^*n faffs 3S3 i 

(3) Sltfflf-Wfil (Shear Strain): 313SE33 cf t3 faffs 

31 ^fai C333 3t*ft33 faffs 3fife3 faffst 3 ?- srf3*fa*f3f>fa5 

3C3 I c?33 ffa 33tC3l& ^ fiffe I ( >*« (5) ^*63 ) 

*5* I $£3*3 fern (Hooke’s Law): ^ fa$3 mi 

fafemsi 3t*n m i fafs^m fss3 %3 faffs* 

33t$*ttfs* w Mi\ %3 -c faf f% 

.*, JP3S ! ,,, (8ff) t*1 W 333 faffes sttStWT I 

faffs 

viif 4*33 fan ffisjmsi 3tm m 3fei 3f?tt«fa 

"StfalStS (Modulus or Co-efficient of elasticity) 3t3 l §3t 
UISCS 3t3l 33 -431 ^ 3*f C3ftf31?tt3 S&3 31 3*f ^fa»5S 

3t§3 3t31 «tf tFlS 33 I 43f faffs 3ft&S C3 %5C33 §«3 33 
St3Ttf * tfftsf* 3C3 I ^ifa 3C*3 fat33 Sfatt fa33$ v£&**f %* 

Riffs oc 33 I ufc $tPfSt* 33tt<3 Ms, st*f * %5C33 < 2 fffe 

§33 fa§3 TOT I 

>y©i *3T* * ^ftirgff fitfegf^wi s ftftsif -1 

T3ffS 

3S43 fafi# 3fa3ft faffs ^*m ffits 3S C3 S H %C33 $*3 3&3 
^«ffa 3S C3*& 3tff f 33 3t%3 ftPlStf SS C3% 3&3 I **TOt 





cr vd^ fof-rfc 

tos* *1^*1 fc"*tte *t*re «*ot 

C^h **f *KOT ^ I ^**ttC33 ’ftf’TS'ft ^E33 C5HI 

cfti ufa W^s t* c^ti fisf^sm, ^ ^in rto i 

*y® (*) f*K*ra *itftw *afH «k«ihr 

(Graduation): 4*f& ■sffcyil 9TC'5tC? ^t'Q I W C*tt 

srtra *t* =n w ?w wt* i ^ 

19 0 w i 4^f5 * • *nfc« **n w&i $9it« i •sto sffcp* ftrc 
fa'Rre ?$zi i $!&fa ^sn rn wt« i $*rf* *« *fii 'Stoh 
Rt*t I W*1 ft*R ^Ittl fl^fe ~= ^ ^9ft^ llR in (W*)' JJRfa 

§**ra tot i o *r«t * • ?f*r *rt® %nc? *• 

^\z*\ «t*t «fcsj* rw 5 *ns «*r fsrc^-r i >, *, 

«■■•*• wrrw ^ i fr-r Rtw w wn ^tfifcri ci ciin 

wn tem **1 iii i 4*tw *kr stfac<$ *fe?r cr, cr mini 

c%r i ^t*nr ntfvs w «te4* f^j%^m *t$hi iw <ttfw i 

^8 I f*rf%w nrlf*tetv: fftfe *r$ iim t ^tfrct* *&* 

i^im : {?) "Itf^StW (Modulus of Vol. 

Elasticity): WR *1 Clin 1tfz4* fell n4$ 4? *I*fcTOJ 

(sq. cm) p vitn in nwici foil ?zi w wa *i «tNfo 

^R^-V, «IW3PW *lfo$5( ’Rl fofo-v. 

.*. «ff^ vfi^?F ^rni^cR f^ff^--Y_ 

.*. ( ftRs^tw *ct ) 

- --t’J&fcnlciftfifti* i\ nt^/^fR» Jt .** > (8^) 

V V 

V 

(*0 !^woi^ %f% * Ot) bfc^nr fro 

fic*R uc«T?i* *wjw* ^rt ^Rtc^ i 



*\r 

I '©♦I (Special Properties): 

foifaPr® fac-ft ««r«fa c^i qfg s W fapi 

Wft l H) ^Ptfefr (Hardnes ) s * *PtN'qft *l?K<fa «ttOI 

^ ^ *rnt<c* «r *m<s c&aa ^1 w ^ ^i i 
ffal TO5C3 *!W *l3t< ^1 *R *ptf£«fa ’Itw %1>? ^td* 1 

W3 ^ ^'C^Rl *ft^ (alloy )fwi *ft^*ICWl TO ^ 

*HH ^i ^31 ^firefws cm^i * ’snftiTO ^ c^^n ** i 
Pt) VBrittleness) : ^1 fel 9 l*rf< J l^C^ ^tfaH 

^ I *T5, W i&fsft*\ | ^Jfj ^5*1 '® e l I *t&, 

*fii?il ^T^sl ^ *r^p ve ^jrg i 

sffrwtt* Tempering ^ I ^ «?lc* 

*$9i ^Rsi i v£it (^rfireiiOT 

(Annealing) ^ I (q) *M^|^#1%|\51 (Malleability) : ' 4$ 

w* ajg ^^'®Pr fwl t5 *rte*rl ntre ’ifiK® ^*n 

TO i fa*w ctoi >6 ^®j3 cmto *ttss *ra 

ySff C^tfel ^ I aq$ 9*1 TO C*{f 

WTO* *f?ml prfrfa 33 I («) <2pft*T5l (Ductility): 4 $ 
*rc«ra ^ iMftvi w nfi 6 !^ ^i to i 

srtf&TO ^ w >8°ft ufjS^R to TOrt'itPi 3ifac*r 4$$ m 

"STO ^ c^t&1 ^ I ^t5, (quartz) ^fC*t >W ^ 

ifm ^^1 I (5) (Elasticity of 

shape or Rigidity) s — 

• (0 i?fc{ *nnc<?i^ «in:* c*i^aw *w-c<rt 

^tTO-pf m ^f5n ^tTOra ^ifitos ntc^i i . 

^ ABCD vn^f5 (rectangular) <W< l ^t^T 

^ bC ^*15 i ^ ^ AD 4** 

p ^ (tangentially) pF3l ^finl AD A'D* 





3>a 


I 

i 

- )'« 

<rt' 


7^ 


P 

w ! i 


*1^91 I W1 ABCD ^TTO^ar A'BCD' 3TO *tfw ^ 
fai ABCD^tiP^ * A'SCD's^^ *!TO ^ta«t AA' -DD' ^<?fK 
*r*rc«fa ’affirros •iSito's? sn ^n 

^ I TO ^ LABA'-0-LpCD', 

AA'-I-DD’ ^°s AB-6. 

-/> i %f% <£ c^m fipn ^ i 

C-FfTO ^5J*T C^t«l (angle of shear) 

TO I .'. WTS-faffe-«£«•*>« <£ (v </> t5 


1/ 

b'l 


nunt'WWiniiml 

«•*: feat 


, _m^^i S p 1 acernen i )_ 

W*> at AD * BC i)^- ijto sitfTO ^$1 TO vSt^t^ s£*f 
%fe I 


mm fafr53 ^ifT^t?- ^ -fi b .•■ (%<*) 

T<#fo * x 

( *t 3 V$ TOT ) b. 

(*) faf%H ^ fa) 3faf^1 (bending 

or by flexure), fa* v i3f$3l C^fS"? fwfl (twisting or by torsion), 
(’l) fcrftsl (stretching or by tension) ’<lf3 I 

*ZW ; fa) c^l Wl ^1 Mfa qft I ^ ^ 

«^ts cro i qft?* ■sfte, w, wfta *2il ?— : *ito fofe^m^nr 
I fa KTO '«TO fro ^i 

*rw *rr$$l ^ Mm «rcc*f i c&V?* ^ 

to to mm mm m vi i fa) mm ti 

©TfSEC«T TO I 

>y$> I (Youngs Modulus) \ 

*fPft< ^1 frltffr ^5 TO TO1 TO ^5t3 ^1 ^9 <2fte «ltTO *4f^1 

«rtc« m fetfro Mi-jrofa 

fa*& ^ii « ^trow* frofe t5 to 1 dftro 





)«« 

IfPWTO* Young’s Modulus I TO! L btfj >Q A 
(cross section) ftp® TO? ®*RI P ??f fapfl ^firal 
Mj l *lfiratt TO^I CTC I ^<J-ft?t% ( Longitudinal 

strain)-sifts ftf fe - l/L 

btfl-%53-Stfc ss&f CTOW* (area) §n? ?9|- 

P P -(r-TO?TOtq;> 
nr 


• 0 


TfftlW- 


bifr 

bWJ faSN" //L 




~ ~ fe- 

jtr l 

?i *itfc«/$ft**-(8u-) 


i s (?) cq 9 TO? ^Tfti^t* 


ftw *?ftre c*\\ *rsrfc^f^r $1® *M *roR c^tiM to A « B i<ra$ 



«mr 5 fi c ^c <5 •trotPr yift ^ i W A to* 
m site* ftflft to w of'Q?n ^ TOtre 
®^1 ^i’Vthl 5« to i S 4*® % w' 

TO I B TO? uivft Vernier V <TO I Vernier® 
£WR1 ’ll ??1?? BpIC^ TO I B TO?? ftMTCS 

to k ?mi to i a to?s Zrfj 

?tftrai b to?? fttffr? ft?f% 

3? I C*®?F8 A TOC 5 ? ftfi® TO (reference wire) 
?OT <4?* B TOt* (experimental) TO 

?OT I (*t) <S1VW etCVtSRW TO fan ^ TOre 
CTOfl *?1 W, ?tTO TO? CTO ^5Tft*n 511 I 


»>sk fM (?) B TO?? Vernier® ??fan CTOI?I TOrMtftf ?t?> 


C?TC? Verniers? O ?tTO 9 t® »r6 I (^ftere-faf^^ Vernieruq? 

*\% *\$Q b to?? bftj m*\ i «kto TO*toto? 

fan ?jt? i tfart to?? ftfe? TO to ?tft? *fi?t 



fan* 




T* I ^ $ fall ^t*t *farl ^TWq' (r) ^tfai 

** i (5) sstc** eftctro* csnresi-*,-* ?ttf: ct: fai W 
<2JTK^C*f?f c*Hi*Wt4* iTOr^ (material) %5^[ (breaking 
stress) fart ««f *fan 3>t* (breaking weight) *ft«Tl l 

( >ttr B Kc^s TOto 'SSTC cTO*nr5$ 

«*# c^i .*t*n m i fafa^twsta i 

( 5 ) B CTO KCvs *Rr *13 43*$ «TO3 3tfe«ft*1 ( TO 3*3 

facTOt^) 5t*tt$3l 3ts 43^ 3tC33 Vernier43 O fafiBr 

w faPrai to 1 ^q'f to? ^5tc<r< Mi TO 1 «re^: 

*tt53f3 4$TO ‘5HT MTO l TO Vernier43 O fafstfl 33«1 

fsifaw* TO I (¥) 4$TO 43* v£J=F 3* fall TO TOfal TO 43* 
-3CTO TO Verrtier43 O fsfTO TO fafal TO I Vernier43 
m *lfo (reading) fa^fc^ , *lfw •?! fTO TO 1%3 B TO fafa- 
TO3*TO sf^fa 3tfes FwiKf I 43*? •erw^i s?3J faffa’t? 3tfa 
3*3 I 3C3 TO ^5TC^<T fctfl-L C3J fa, if? 3JtTO'-r C^l fa, if? 
fa%~/ C3: fa, if? TO (load) ** M — 3ff3 1 

.*. ^tf*tTO (Y)- TOh sifa 3*f c^r*&- 

5t r' 

fa>R["-(85*) I $$f5 TO 4*f *1&5 3fal <§3*TO Sfa-jfac^ 

§*TCTO 3TO 1 m* *WC<3 TO «!$Sl ^TOfS 5 «ifoTO 

f^f%3 *|iftC«fa fafa^W^I TO1 3TO I 4^$ faf fa &,*W 3*fa<5 
sf?f TO33 :>• fTOTTO TO 33TO ^ TO 4*F$ Gmm 

*tm ^ facrofa tos* 8*t fawtafa gtffarsi 

b- fac?rt3jt^ mm to, ^1^5 ^ v** ^ 

I (Breaking Weight) : «t* apws 

Of?fa 1 «t? t5 «tora ^f5 







5f^ ^fan f^fan qt&* i ^ «rew 

* 

<5tOT TO l ^Tl ^Et«9 TOfe* (Tenacity) *tt*f I 

dl^P ai^C^!lW<l (unit cross-section) UtCS? 'StSC^' 

(Breaking Stress) TO; <3TC^ 

X at^W* C*3J*F?l I 

i ftsCTa wsw\ fim^t«i i nfi mz* c^tfc 

(ordinate) « faffetv ^ (abscissa) ft* (graph) 

fcftl ^ ^ ftft^m *r5hi tot c^^rfS ->K*\an] ?$zi i 

tffpiH ^ w to* ft** toj i w sstt* - cto ^©t^r *TO sfl w 

S5t* ft^ft ^ 3* J5?°s C*tt (origin) fi*1 *£* I 


o 1, A copper wire 2 metres long and 0‘5 mm in diameter 
aupporta a mass of 3 Kgm and is thereby stretched by 5*333 m.tn. 
Calculate Y- (Q, U. 1942) 

Y-M^x^xocv.._ ^ ^ 

x rH jtX\*\t)' ’X('W) 

C*i: ft: I 

i *ifis s ftuftft* *fc*i ^C3 

^1 atutfirs ^ :-(>) (Sublimation): TO* 4* c^t: 6 ! 


^ *1 *tfro *f* «in* TO i ^tc*r 

wft* §ft*i TOI *fti*i 3 * i (O ^Tt*f 

spafaW: W fro iffts **, ^*t*1 c*^ tosito 

TO i *tC*ft sfS* *TTO<* T TO^ ffti 3* I («) (Diffusion): 

wi « *tt$ ittc* ittw to* to TOft*i ^tf^rc^T rat* 

•nre* ^c<ct c>rt«ft^ *ft*i c*fro nt**1 TO i *tf%* TO 

vii^sn ** i 


or* « 

1. State Hooke’s Law and define the terms :—Stress, strain, 
elastic limit; and breaking strength A plank supported at the ends 



fart >•* 

bends 2 inches when a load of 50 pounds is placed at its mid lle 
point. How much will it bend untfer a load of 75 pounds ? What 
load will be required to bend it 3*5 inches ? (C. U. 1918) 

2. Define Young's Modulus of elasticity. How would you 
determine Young's Modulus for a steel wirs ? 

(C. U. 1932, '36, '38,,’42) 

3. What properties are particularly possessed by liquids and not 

by solids ? What characteristics has a gas wh : ch neither liquids nor 
solids possess ? How do you explain' this ? (C. U, 1940) 

4. Explain the terms : Elasticity, perfectly elastic body, 
perfectly rigid b>dy, stress, strain elastic limit, breaking stress, 

(0. U. 1942, '47) 

fWl (Hydrostatics) 

I ^*13 % (*) 

ftfffS I (*0 Often ‘dl ^1 fa* 

i (?t) fai nn i in) 

(A liquid seeks its own level) I ($) <§*fC3 

<2f^ 5t*t W 5tw 33 1 (5) ^531 Wfl swfeft (surface 

tension), (capillarity) 1H I 'Srtsfa* fw 

I (Fluid) : <3 Ttfstff 

<2fC3tC*t 3tqt CW3 5fl <3t$W *tWt< nun I 

$3t?ri *fttsra tfs 6 ! *zn i $$tctra c*u *ttca 5 qftfl ^ 

<2Htf 33 i « ifjfa Fluid ntm i c*n^ 

fa* <2wf^& 33 , *tiw tffifa* «f3tfa® 33 i Uto 

«TC*W1 W C3% *$*{*), *1WU (compressible ) * 

( expansible ). 

1 I Ft*f (Pressure of a liquid): t (*) 

* 4 *$.$ v c*tfal farajr 3^3 stfan oiwstw 





*•8 


smfBre i Ft?! i 'omw 

^ i «rc«ra to ^frora ^ ^5 fwi ^f5 toi* 

to sttsiW =^f%c^3 ^ i stre* ^§*hi sttos c^itfe ^c*re 

^tHTO SfTO* ci*I *fl 5t*t (Thrust Tl Pressure) 3TO I (<f) *TO*jtf 

<rof 5 ntcara *itc< "6 srora ^wfSi fe *ta ^ f** % nrsira 


5tlT r J|5l (normal to the sides of the vessel) 

I SfTOS MTO TO ^fiRrt ^ f^3«fa ^?1 fel 

T7tf%^1 J$tf5 TOSftTOf *ftvs I ^1 *$F5 «W C 1 ^1 W 

•ttro ^to *tfrl< >rt*j ^’fto *ttc«w *ffcat cn frora tosifi to 
OTW TO I Gift <qfW TOC^ n 53TO3 <$*l ^1 Ff*t I CTO 
|fTO? ^tf%ntC“r 4** ^tan CTO* (unit area) fcn* ^TO <^ 

^51 Flc*f3 «rtan 3TO (Intensity of pressure 

is force per unit area) l nfy CHti> 5t*l P c^g C^H^TO # A* §*f* 
^3f Wft* (uniformly) farcl TO TO CTO 5ttTO 

« - <f «? . p. 

CSlS PWW A. 

^81 m*[ fa*^* §*t* 5t*i 

sins ftiMro hf-fa «nc^: 

(■*> fa*5* §*t* FTfilf?^ Fffc*t?r *TC$1 (Equality 


($°) 


Q 

O 


of pressures at a point in all directions): ^5TO *!*T*f %V% 
W CTO f*^* fc 9 !* ftsfa*, nftRTO^fTO \%VS 5T*l 

mM TO I -afc ismft C* CTO faf?® *[*">!* *iTO I csft^t^ 

*ttctf * Tsm . totoPi f|s *ra f|3 fwi to c^to 

f&3* «tcTO to— 4$ *fcrl w*i* fro 5tc*i? tfNM to i 

*tf^1 S AS 4?f5 *ltW ^Ttil *ff« 

^1 trfV?rt ift'Q I Sl»l B?J ^Tt^tOT uj^fg W5p 

firf-rg c^w i ^ c^t^t ^»r C 





fasl 

TO ftcfa i ^tn nntcw ntres 
§*13 ft?i 5 tn ficn an ws nfffo n&n <*pr 
^fsa s?n TOftre nfasl *it^R w *tf$n nsfcn *4t< 5f*i ^TOtn 
nR i ^TOnffc^ ^-nTOstcn toi ^n i ^t* ntcsf ^(5 

c^n D WR nfev i 4*fi» *Nfa TO G 

*?e i ^rf5 ^fsai ncn?i 'wm ^t« i 

w.*& $«r'?f*f was *rr^ §*f* to* gf*a 
to*j c^lin to fac^ nfcw\ TO i *tst<iTO 

^rftsi ^ftfN ^ « cTO ^ fw, 

fcgfw cnRt« i c'fto c^ifei 

c.W.m «n?t jft TOTO fa* w.* I *lTO 

fn»?j Ff»t 

*nri*r ^ i i>mfa uto * fa 9 t#^t 
53 *fa*l $5t*l *MTO:^ SiTO'S '4C* ; fa^'E 
tou 'nmiTfl nrc* i fw TO c*^l t>H *$-; 

->£* §56 5 f*f fta&f™ W4 ?$S 5 I 

t*o ^t*r w*. <*r^ ir^taTO *1^*! 

fn^Eps vr*t wt«» s 

^ft^l—^ *^^'t it^faTO ( ~‘VA 41 EF 

^ **h*) fafa* fafaa fa* *rfTO *faa *:n* rttft 4* 

STOtt *ift* i 

(n) st*t starts ^wfaFttfo* s <r3f ^acn* §*t*3n 
cto fH* n«r*i>t *tc? ^ cni fa’sra ^ nwrc^"^ w 
nrc? sawt* 5t*f« arc^ i 

^ ncn9 aw ^jTOca TO* srtna ri'tsi 
^tafa* nfiroi at$ca i 
«t*t nrfro i 





toft 


M Ft*r *RT$*ttf%^ su•• 

*W" TO *R *$ ?|€tTOfa S$f3 'GSR'Q <3F3E TO? ^Jtt Ft*te 
^ TO I >*<* (^) *tfW$ f%T> fqfSF T&m TO!* 

W1 *Tto ft»rtRr«l, ^F«T 'Q CVtCT fclTO*! to $f* *f#)TOR 
^te i cwf^rc^r «?c9nr ctfi&i *\twt TOW c& fic* ^to, 
C^tOT ^tcn j sp1 ^ ^to TOW *Rf? TOW C*% <&m*W 
to TOw ^ i 

(«) fe«f Ff*t (Buoyancy): to ^?IOT TO C^f &U 

fi^TO CTO ^F5 *lTOfC^ %F3 fa*F Ft*! TO C^TO ^F 

*to ^*ra fare *refa Ft*t to i ^ §*t<! fare^ Ft*fW 
fe<TFt*t i rera *strtt% *rfcani ( cro «rtfa ^ «ft^ 
i *rc*ra §<Ft*t ^tre ^*ts fare cifarai to i foflre ^t<? 
^to to qto <Jtto ^ i §*tre sttol fe wi* 

WFft*RI ^ «W^l1 fed l ^ $?C*t<I TO TOre TO ^ 

fe<Ft*r to$, ws c^i refc?rc to fe^tre qto ?tfare *5 I ^if% 

TOre *!tTO ^fo*T fe^tre C^fo CWtOT TO 
qto <itfrre w *w TOc*ra *Rt* to? cfc? 

C^^I ?tol fe^t? fe*l?| ■nt^C^ fe<!*FW 

crt ^ I 

(f) c^tM to$p® stow fcrVr*te 
tofFt^t *l*rfa s 

*tlVqr|—awft ^ ^ cm *!tfaf CFt« A . 
*!« i §$t? 3}c5? ^>n ^r ftsnr 

*refB TO*T1 cretfa (disc-B) TOFtre 5ftfw 
TO 5 ? I *Hdt? 4*15 W C ttfart CFtOTI TO 
to cwfare fctto w i ^*nr *ft^ s 
D 1 cFtere ^ v rc^t'5 ! <r5^Ftf^^ nto D TOi^r 




fwi 

ntfroiM <s>sT$st §tfw!,stei B cs*Ftfs 

*CTO SC«tf *tl%n StS Si; CSS? A C&tlSS f^RT ^ Si *ItStS 

> 

CSStfsS §nCS SfCTO CStS 5tn StCS Si, CSSS sFSfcTO 5tn StCS I 
fa's csstfas gens &P55*f stn fcncss fats dsi css i 
cn^srar csstfa cstcss qw ^tftvthi ?fits, nc? Si I 4*(S 
C5tC« sfas TOT Ft*! I .SSS CSttSS f%<3tSS ?fas TOTO *5*1 
SffatSS TOTO 4S^ ^ 'StfatS TOTS CSStfaStfa onfall t^1 
St$CS StS^ v£& ^SSTO CSStfas %5S TOltS TOTO i&f'Mn 'Q §SS 
Tnts skss fssstn nsts ss ^st ^ fssstn <ststs csstfas §ns 
"SS^S WTO SStS I CSStfa fSCTOT WftTO ^51 nfasl sts : ^4S 

tovw-frosts-wrorcw wi i 

(5) .nrtfcM (Lateral Pressure) : sssn nsttf nfcas ^nts 
CSSS 5tn CSS ^ ntGTO nttfCSC*! C3SS Ftn CSS I v£$ StSCS *tt*/5t*r 

sen i srfBs ss^s ntcs fatf sfatn nttfsttns ^9J m nc<? i 
*tShFl—^ sStoi c&ts Dsntts^ns ns ns fasf& f|g 
A, B C sfasl f^9«f91 fafn fasi 

^ffBlI st'€ I C5t$tS m*!< SSI ftpwft 

^ssre «(fasl st^ i nttf&tcns ^3 ns 
fag fasl tot stfas s^s i fa<§ §ncss 
fag A ^ttn’si fag c fasl cs^i 
ctocs *rs stfas s&s i to® ns toto 
n^fs^i s$ stt? fastens srts nM&t*ra 

* 

^ Stff? I 

♦ffhpl-'^nfscns sfatstfa ^s/S <frt5^ (A) ^ 4s/& toi ntar 
(B) i ntaf5 wjff ss i toscs ^sf& s^ stsfa (C) §ns ntasfi* 
cnwstcs stfnsl s^f5 D nftgs toi ^tnftwi it* i irtssn ss? stfscn 
ntcanr ^ttcs star sfs^ 5tn nc^ w n^s^tS' ^stsi ns^s 




n*rt< 




1 




ri 

■ 

-B 

fm __ 


_A 

”-3 



IP 


33t3 « TOfTO (nentralised) ^3 I TOfi> 

w.m 3 c? 311 ^rt&^R «f5f 3tf^3 $$ it#' fa 

H5 Are 3f^ft to *fw\ 3fa f%i TO- 
fanfte f^c® 9 cm 
TO *tc&r 3^53 <ro i vx& toi* 

*%9 01 fw c^ TO C3$ TOft 

3f?rai m i 

—Barker’s Mill 31 Hydraulic 
Tourniquet—<4^ 3S5J nfai 33 

«*** ft* 5tf%ntc*f fei ^t*rr^ k® *rtc?r i 

$TO %53 Ito <f3TOTO 33 3tTO i 33 ^% 35 fw 
TOT3 <TO i 33 %i s?3 3t% ^TO 333 c*$ fro* TO *F3 

' v 

5$?iTOi mm t\zm fanft® fare stre<i 
^fac® qtfro i 

( 9 ) •ftcat^r ^ftc3j o i ret3 faTO to ^fswtre fiwi to i 
(0 Htom TOW 1 ! 5t*t 'B ^ifWPH* 

C^S^CTO §TO 3^3 I TO ®>3C3<1 C3t& ’tf^tW 31 

+iKm ^retOT f^<i to 31 :— , 


■pfifaFl —(Masson’s Experiment) l A, B, C, D Stfafe ^ *3 

<TO1 TO l 4 $ *rfas'Sfaire Pascals TO (vases) 3C3 l TOT*, 

§ 

^^53 ''S ^*13 3C33 (cross-section) 33T3 33 fa^ f33^3 

«T wm 33t31 TO«f33 3*fc53 ^ arefc E43 3*fllTO 333Jt3^ 

i 

TO ffat 33t3 3t3 I F far®tt33 ( 31 ^31 ) «iW «TO 43$ 

TOfa> G * TO3 4tO* 43$ TO1 H I X 3^** PRIORI ^33 I 
4$ 33 TOB3 3^53 433®tt3 C3ffC3 3t%l 3l3 C3 

TO fatll s?3 TO 31 I TOft W Wl 33 I D TOC3 3ti TO3 
"%** 3C3J ^It5 fHl 33t« I TO>3 ^f33tf3^ ^3 3H I G 5t^ft 



yen certra *ttffai to i *hot **r stfroi qt« twi 5ttt 

5t*R5 Htfifll Hi TO ^*TO J ^“T^-ttfel (pointer) TOtfcn *&*!* 

fc*t* ^c^nr tos *iwt« i d tos fe&foi to to A, B, c tos e *ii- 
ft&ro §to tot i *rr«fa wi stfroi fcneros tffaRt* *prai- 
^ i cqfto «trere 
to* TOt TOre ( s$*$ 

§65TO ) W®8[ 
et^RsS nto HtPlfl TO 4H°v 
*tfwi TO l sffiift 
<Ttoro 'Q 'stoh 

fifea 


.1 c 

4. «*% ftar 

11 

•[-8 §55TO ftf«3 *ffaTO «f*I ^ Stfilft 

ntC<TO ^*OT*t &t*Ff%3 §TO ®fCTO 5t*f 
fifcW ^ ^ *tro ^ 

stf^ft ^tcu skto i 

MtTO ifiTO §*13 CH 3TO 5 ® W®tt3 

(vertically) ^tTO 'OTH* HHtH l Vtl* 
c*rf^ *tfaTO c^ steTO ^t<^f 

HI I ' ^ Hl>Hl ^t*Tf^ *Rt"5TOR* 

hch.to nfroi $to* fcijfcvfiw *rN*'l 

fsar (Hydrostatic Paradox) HC«T I 

(Pascal’s experiment): ’tjf^l TO? ^Ftc&3 

ft*ri a v(*\ *j< vfkw i Pint® hi i stoito Ptnra toto 







w ^ b nwton to ffai to to 3f*r stfare qtfaFR i 
to(5 *n*tf "Ps 5 Pt<n ^r/Bm c?f*r i =ic®r qfir* *rfflar m ur^i 
^ *i? fn*ii ^rfBn c*r ? ^r*i Pm <®TOC"r stra nftHM 

'9 TO* *TO q^t* <?P[ (base) Pm <®TO*r * TO* &F51 
TO TO* §55^t* *1TO 

arto s ssto nto* *t*i *fro ^to *rf?t<*t*i (touched) ’ 

cto to srm *r<n c*m i ntcini *tfe* cto to &h *pw vi » 

* 

ci>fro* ®*mr *rfar *tfro cfefro* to 5t*r* nrc$* 

s$TOc*r ss*m t>f*t <j*r^ ^ i 

I 5fC*fa *ffastf«| (Magnitude of Pressure) : 

*ffftctfs fto CTO TO csrtfe ft* 5tn - TO* to 

^**r nf?tt<* cq ^»rt* to i i 

TO **, A ctoto PPf£ 4*© ssto p f*Pte c*TO m-i 
mt'fi toTO %fc?5 h ^fsf ^** to *** v\$ 

**<1 -g. 

<$**! *ITOfa mTO - C*FWA X ^55^1 — Ah. .*. ^5* .If-<8fft3if 

XW-^Ap. 

.*. ^*?I ^CS* 'QW-Ji*g-Ahpg. .'. A TO* to C^ ft* 

.*. a to* <m fHro spt - —— - &P0* * • ■ (<t *) 

.*. at*r tosi * tow* w i 

«rf**l srtft c^ft f*^ fts&pf, toetn «•nfstn **t* ^ i 

... ^ 7|^?f Sft** ’if**!'! - hpg. 

' qft *r^* stn * ^ to <m c*t£ 5tn-^+^g. 

* 

l FlTPtff *1W«| ^ Transmission of Pressure) : 

tFlWOTT (WT s c^t'-T nfcaf (confined) w to 



a c^tn z* ciu vrn mw item 4$ &t*i w fan fare 

*ITO *tc* Wf^5 ^ 4 Tn *lfa 411 C141F\ ^ TO* *\f$?5 
*re«tt3 faRl 1W I 

*t?h*1—dfc fro <utts*i ^tf^ni tor i 4?fB *% *itew *tftw 

Stfilft f|gc* sREiTfa^ (water 
tight) 5tf^Sj)«r (movable) fain A, B, 

c, d fan ^tc§ i to *r 
Ptfii® fafesra arswr «, M, <* i 
«iraf5 wt< ** i c*i c*ro fafoaf 
5tn fro ^ falrofa fw 

j|fim ^ 

CT 5t*t WtfOT 

| • fal 

A fi&cs* cwfct files' m P ^ ^ Are 
c*ni> &f*t P x a, B, C * D ffer c^tfr 2}^ &tn flt^ 
P Xb, PXC.PXti^l ^n *TR, <2f*pP 5f*t <2ff% 

<$^r> ctob #lffl Wfro *s i 

^ i *t»r-«te5rtar im-if* (Multiplication of Forces 
by Pascal’s law): TO ** A * B <5$$ C£f$ « ^ C&tS I 

affiWf ^ttapCT fl 'O 6 (a W b * 1 ) i ^t9l W 3*1 c f*rai 

i csts. $$ffa ^ D ^ E Ptfa ^5 i 

TO ** W >OTR C$ti> f 9 )^ D<ifl fc*Rf Sttl ^ I vSil 

§*ra &t*f (TO I *DttTO* faTOtSPlit* 411 d41C*tt fcTO 

©tn — — i 41 $ *ttari m s?t*ra *t<j fanWfas ^n E falw* <3f% 

a 

411 C14im fafw ^re §1* fa* fasl *fro I E Pftel 

«tfa 4^ CWK*T 5t*f — 4 Tn 5t*f X 6 I ^ 












<Wf fast* 




E §*ta fa? d%a I TO ?a TOa aft) atPfc^ 

i&:*\ M\\ E f%rc? Ttfc* atfro ^c?r E f%aa fc*f* w* 

W Bta&FS ^*! I 


W1 . W . „< W 1 W . W a 
V - a -x6. al -J-" a *1 W x 'ft* ’(^) 


by am wm ?&a W' t 
W<4a S5WI atca I ^ B 
f*&taa ^Tt^T (2 r) A f*toa aTOa 
a -®«l ?a 'Eta E^a mim A^a 
ef’^taa a 8 15*1 ^fea I aft B^ 
(W5^9l Am C*P3STO?f > ® • , ® e l 
^ ^sta A^a ^*fa Wf 
stat^i B^a ^*ta faafa? 

5*« caa ai *ii® a«i stanfeai 
aas ssa^a 

*»*! f63J ^*fa 

ajfttfa ei?tca c$ti> a*r «rcaW ?faai ssa*i 
.•ffltfa *ra>$ fc^ta aw a*r fcvis 5*ai ata i 

**>1 fcatofoa* $t*ta ( Hydrostatic 
Bellows) : *$ ae* ^f5 catfci aattaa aft al 
staata Smcaa (A) to ?ia B sresica ^tto 

ate? i aft « to? atfa?fei wjf ate? i ^ 
stat^ata afta fcaa ntsai ?tia« c vrtc^r i 
to? fe^a ca a? are? ^ata sta TOa 
aar fan wfa$ a$ai afta fcaa^ata ^>a'sta caa, 

TOa afta §aa^ta ot <to? 8 *^ fa* 

?a aftai ^a'Ffa ms ca^ aa ca 4 ?i»i at$a ?tiae' 3 a ^aa 





ftvj 

*ltt? i to *? to? iiw-i c?: ft:, $tTO? 

«hto-w. ?-sf c?: ft: i <wi $t*rc?? ^n? *•• frotirr? 

TO ^ ftftt? (->••• c?: ft:) Ftfro to ^ 

®*i : • * <?\i ft: « ttTO ct: ft: §j> i i«»Pi:ft:^i;«i 

?: c?: ft: ctoto Gfsrere? srtt .*. $TTO? 

#tc 5 ?*prft^ c?ti? 5 tn->*« x >••• ^ vh*\ to sffe 4 ^* 

?*fero 5t? -: • • vSft? i 

I G<2ta (Hydraulic or Bramah’s Press) g iftfe g 

^5?9I Wc<^9 5t*r*4|CTOt ^S«1 =^W *fol 4$ *1® 

states i ^t*F5, •tti*, 'Q ^?rf? sfttfe ?tfa?t?, .i^»i 

43^ft& «J®, 4? ^ firal <2jl>3 ?*I ^ I 

S. ^ TO ftsftf^s W ?tc^ : (?) A « B s*f& 
C*rt?t? “t^© 1 65t« I A4? 2JTO5? Bv£|? 5JTOP1 ^CWI TO¥ I 



•ssRftai 

M sfroj* cFfcvg c^rtet? %?l* (solid) ?ft 5 »Pft fnfe c « 

D I C ftfesra TOt? C5tf*t? "T85 3Ttfcm E ?ft* I 
3rtS*Mc*u fro c*rf^f? *rh® F Erfftffc c^ir^t? 








m?ttf from * 


(G) fc 9 !* <*ti>*ta[ TO* i ( ft$ TO c*fTO ^TO^) 
srrto* * to^s *c«a <3 ftrfaiOT (M) $*ra to toto **i *c* 
TO1 TO1 33 I D Pl4*C* H PlTOl* TOtC3J ^§kft *1 TOft to i 
f*!TO3 TOTO (fulcrum) PlTO33 m Otf5 TO* I (*l) ^|f5 
cstsc* «li? 5W J ftrl **l ^ I ft) K 4*15 C$\?m i Os) L 

**tt!> (Valve) fen Sf 5 ! C&lTOBl Utes B CTO« <SfcTO *CS, L' *TO 
ftll **! B C5t« i$F5 J »PI ftl A C&tCS TO3-! *C3 I **ttl> ^f8 TO 

4* ft* cto®t i W Pi* **fc* stoto* *Pto to ^fsftTO 

Bramah ftsfafTO §TO §5tTO TOR : CTOS3 *ftC3 ^'*1 cTO 5 ! 

*ftri <?!* c^mc* csrr^i toto a v*i*f5 «i?r n <?t^n 
33 i toto* **i 33 i sro stwfa c*4^t 

4*$ *#s 3$3i Ptfcrc TO TO^e itfftri *:*! i 4TO *c*! c*44ta 
TOCTO* *to1 TO1 „ 

S (*) H PlTO* TOtC3J D Pi*c* ^ft*r 
b c&tcs TO-TO 33 i csfatTO «f:sRi TO* *rft«ra toji 
to i c*&to m cb)toi k l **n£ ftn b o»k$ gm *cs i 

ft) ^tTO D Pltew ^13 ** <2KTO *f33l to TO ft 5 ! B C5TCS3 
ft$3 TOTO ff* 33 C*$TO L **fft 3* 3$?T| TO 43* L' **ft4 1p!3l 
TO 43* A CTOS <2fc3“t *C3 I 4$TO D P&C33 grej* 

(upward stroke) K C5)3t^1 3ft^$ 3tf3*$1 to B C5tC$ gt**! 3^3 
43 * Piterc 'Sfroj* fartfaro c^^iA <ro« gc3»r *c* i 333 ?* D 

Pita* fc*t« stn ’irtc*cTO ftr roiTO w.*a w ftn 
^ftl C Pt4*C* *)C5 Pc* dfiral c«!9 I A estes* 

i*ptowb c5tc^ toic^h ^cn*i ^* c*^l *Pnn ^ ^ c 
Ptk^^i **s«i sf* to i ^teTO m ?rrftp?!^ to to 
to* mx J9*j *rfl>, Pi 

(compressed) I L' **ftft *CTO B cTO« TOtv^pR ** *firal oni I 



fwl 

| TO A 'S B C&tttR 

Wfw-/s, * w fk&m c-rasttra < 2 ^ *w-F'i D Pita* 
$*13 ^f-F* ^t* fwtnra qtfa* (mechanical 

advantage) tn 

_ F a _ ’spJFSl (power)?!? __ <F5^ — «/ ^ „ \ 

"F 1 "fljw- (resistance) m~C%\$ ?t^~ b K * 

» 

.*. F■-«. F l - a F 1 

& 

TO C P&R c?tl? ?*l-F. 

F- 0. “^/n* F 1 '••(f'S) 

p a u a 

.*. *R*S TO? ?ffw sfafl- “%•“*,• £*»(g 8 ) 

« 

fasstcsra fc*ra nt^ifsr ?*r <stnrW *firal C Pifesra 

<2|5« ?*! ^V19 ^91 ?t? I ^ ?t? C§|£ ?t$? ^8*1 *3 

^ A 4? B^? «f^c^ >•• C fnfe? 

%5 Iffil* qfW' 0- x >•• -) '©<] ?tfTO I 

*tf%Ht«l s to *R c^tfc fafa D * JTffe ,\ *x < 
^ c&tfrS gf*w i 4$ TO? w ^5 pffo C 

x x * ^T? ^fe? I . ‘. c$ti> Ptfe«? ?t?1 ?*tf - X ^ - F s x a? 
v£)Tn ^5 Pt^OT $*f? - F x J ^ - F* X A Xa;X ^-F s X* 

.*. cstfr Ptec?? Pte*? i .*. nfe? f^j^i ^ 

?£$? c?m? *tcfe i 

» 

: 1. At what depth below the surface of water will the 
pressure be equal to two atmospheres, if the atmospheric pressure be 
1 megadyne (IQ* dynes). (C. U. 1931) 

to *? to? n£r?rsl-*. 





*5* 

8ts* st*t w 4* ss<rc A -rf^hs^m 8rc»ra sm 

*$C8 4* C81ft®t& I ^48 8fF18 888 > qfilC®! /iXSb-/X >- 

*•*. .\ /t-i»5>’oi CTpWx&T* 

2. How much weights cau be raised on a large piston of area 20 
sq. ft by a force of 20 pounds acting on a piston of area one sq. 
foot ? (0. U. 1946} 

W 1 - b ,W-*° X*-«*lt^9, 
a i 

VS» I *F5" (Conditions of Equili¬ 
brium of liquids) : W C*t8 1?l< C*8*l 8W* 

faRft ft*8 8tC* s®88 (*) $*t8 <2(CW M8 ^88 

mv* 5t*i ^ 8ftral fi?8 9 itt* 48° (8) fst* fc*nrest 

^-88t38t*t ^ i 8ft c*t8 w §88 4*ft* c8*Tl bh 
t$C8 ^1 C8*ft 5tC88 ftc* 8f~88l 8t^5 8t8J ^881 8ft 

^ ^8*1 88f< §£ 8^5 ‘«fj> ist88T8 

ft'C8F 8t8T <38*1 3& 8$^ I frft* (Capillary 

forces) fspsto 8<R s©8*l 88t< 8t8J <38*t«! 3tC* <588 f 8t8 §*18^*f 

<3*<fft* m ^ I 

y®} I ^8* *tt£3f (Communicating vessels) <»3*f 
5ft^? S 8ft *<5*151% fafe* <3t*t8 « <3t85C88 ^ 8ft3I8 C8t8 
4*ftre ^S83 8810131 8t8 <5C8 (*) 3815f%C5t 583 8*ftt<8 §5551 
4*^ ■$$ 43° (8) 53^33 §3353 ntcar 4*$ 88i"®3f3 >5c»i 

8tc* i 4$ w* 8*1 33 C8 *t*rt«f sot 8tf%OT: 

5lU (A liquid seeks its own level). 4^*3> 883tC5 81 

C*l>f3r® « WlWRf 3E3 <9TC38 §5551 4* 8? I (3) 8ft 8**1 ntC3S 
SS38 88tt<3 887 ffol C8 4*$ <3**fa* 53 frf3l 83 5C8 $ 
ism §*ra 8*3 fHc5 4*1 sftt *tc<$ i 4t fkm wz* 
■**«! itfta/i 



fwl 

ys* i ftfew <5** *nrta 6 r *rtirr s w 

to* HHtrca ^hh n^N y (Ht$ na^na to hi) ntcss 

Stto ^STHl HH^ *fl[HtCT *tTO I *rttt*W «tfl *ftK 

-Hire, Hltc*wi htch* i $^/B *tHtt<a , *i>f ! 3*i 

(surface of contact) WSHtH HH I 

(«) U-^tvfiw *rc*i ^ ^?r *tfWar *Tht s *.fi *to 
raps* antrea '<$hh *r*rt<' (at^i *ta"na to Hi) $ft swtci (aai 

U-^tfto TO) TO1 HtH TO (>) ^5HH *RtPftl §*1HS5H «R^fs|* 
4*^ to ate? hi i (0 $ "a-to 'tfcro 
^3*1 *TOtttf* &F51 HHtTCH HTOtSHtto HH I 

A, B, D C 4?fB U-<Ht?f^H HH l ^Hta 
<a cto atsra HtfanBi *tt^H to i 
*tm T8$« ^ Ht$C^ §*6TO arc?» 

A D ^5 hh FfH i to ?h fta 
^a^ta *tf*w* toh "»rfw Dre 
4H°> §TOta ^•RR5H HH1TO C « A^ 

*f?tH I TO ?* DC^5 4*$ <H3^fH? <$»! 

Bito ^aa Hto EC^ *h4 ?CH I 
■®re4H Dre to-E re 5tn i to ?a 
P-Ht*a to, p * p # — «fc»ra 'Q atacHH 
HTO, AD-ft, EC-ft f TO Dre TO -P + Ap^, EC3 TO-P + 
Wg. P+hpg-P+h'p'g. Hi ftp-ftV ‘ h '~ P •(**) 

^4H HtHJ ^H?tH S5HH HTO*H §W5\ 'Q HHS HP8ft?Htf%? 
HH I TO HTto 4HttH «tfc 4?? CTOTO TO Hal H$HtC$ I ?ttH? 
hchh <$%zm wta hi i 

y®« i w *rttotir mcHiar ?fcts s (▼) fMsfc ctoh 

(Spirit Level): HC3 4?fB TOt* ttfl ?t& TO C?TO Hi HfaB 


It 


*c 

k 


jt 


B 


8^Ht ft* 





« TOti?nt i toU? fm»ra 'srtota* ^«n *w 

^ i >rj< sot qnfB *tfOT itetm tox ffe^i ft* 

^wtFi «ttf*c^ i *r$tatfto ot 15 uta^tc*, Ftc^ fa* 

*rrf*M i c*ta ot ft* *^fa* f*;ri nitai m $*t 

*W® ^ I 

(*) TOK*ISOT (Water Level): ^ qt* 4*ft «fte* ^*1* 
^ «fto ^TOtc 6 ! «ttt* vfl^N ^ «ltra $># *tfi sw ratal 

^tC* I *ITO sfsrffc* 4*f5 C®*ltff5 (tripod stand) $1* *qta < tftt* 1 

to ot toi *q i ot(B to* ^ *tsre to* 

fe*ROT ^*$ sot *tf*c* i ^ *$ fan 4*ft wt’t-^tFf 

*e-a* »it^twj c*ta to* *tta*j or*i ^ i 

*e>81 toot **f ’nrasta—^ t$* *i TOt** *^ra ni*»t 

*f**1 **l vfl^fB teltw TOft® ^t^tc^r ( reservoir ) ratal ** I 

^t*tc** to «rc^j^ *t#i* w *t*i w*w **i \ 

^fqtc** ^*ITO* §S53t* ( head of water ) fc*R TO* 5t*i 

f?ta* *n:* t ^ *^ra s[rf froi srrPnn 4 *^ ^*r $ftre c&ki 

*c* c#w ^tcss st*t ^ ** i ^ 5tc*ira strai* *t#lre m 

>T***tS ** i to* * *t$* *$«i tffrotc** m ^sf ft* ^TO** 
§553tq =n i *fa*i^t* s^tqt* «rr* >• • te i 

«M 

1. Describe an experimental arrangement to show that water 

exert9 pressure in all directions. (C. U. 1911, ’14, ’27) 

2. Explain the term Fluid Pressure. Describe an experiment 
to show that water exerts pressure in all directions. 

(C. U. 1927, ’40) 

3. A tall vessel provided with a tap at the side near the bottom 
is filled with water and made to float upright on a thick plate of 
cork.' Explain what will happen when f the tap is opened. 

(C. U, 1914) 





4, Obtain an expression for the total liquid thrust in absolute 

units on a plane horizontal bottom of a liquid, (C. U. 1940) 

5, Explain what you mean by Hydrostatic Paradox. 

(C. U. 1942) 

6. State Pascal's law. Describe a siutable experiment to 

verify it. «J. U. 1922, '29, '31,44) 

7. Describe the principle and action of Hydroalic Press 

giving a sectional diagram. * (C. U- 19J9, '34, '37, '40, '42, '44, *48) 

ftlTO (Archimedes’ Principle) 

♦ 

ya? i fsrqfihrs <pfew* c*rffe % to ** 

abcd RPte *prr< 

(vertical faces) 

^fB ®z*\ 5t*r fro i *rt5tTO smR w 

feffl TO l <2tC® 7 * C3 CTO 

m Rnfte «»rplTOf 

fw® 5TC*tt >ITO 'Q vt I TOB& btfaft 

smfSi *R"»ITO sl-rfos (neutralise) TO! I 
StftfB <rW5C9T 9Tf% (resultant)' 5t*t 
^ i *tirfc«fa 

^tC* 5fl ! *|5OT £^jI « 

TO 6tt*MT TOW ^ TO«t §*13 * 

^ ftfea nfbrTO ^Pnri 

5mf% »iTO • **f«w 

TO **AB * CD S5TOH CWHW-a, fc*lTO»f 

AB &nrawi * CD to* ^T9 #w 

* * h' t *ffcra Wlil W-P .*. AB 




wm c*n£ ftsstn-A, wi-wrare^ 

vfl^SCn CD $<5t ^-ah'pg. 

4’ttW /*'>/* .*. C^ 1 

^C*f C^tfc Sfft 5tTOI 
- a(h'-h)pg-alpg &fVf*t 

mt* *fcnr ^t^-JX/. .*. afog-v fSc^ mm* 

TO* S5*C*I* X3UR I 

.*. *ffc*3 lift mm* to* 

S5*C*ra *** I *lft &f'5t*r <*TOf*>5 m* mCTOTC (centre 
of buoyancy) *<fl fwi *l5* Wfc* C^fTO ftc* l 

4$ lift feTO*tw (Buoyancy) *C*U * 

y®^ i ^wc** «rW® lt*i; f**far® *t*n:«fa *sr toc<* 
to fwl uTOc* ftsftre fap?rl in vjjtn m*\ TOc<* 
lift fcro*i m* mc*c$* to %i *re«rc* fiwi 

*c* i c*far» cm *ffc* TO«fc^ S5*c* ^itfeir fc*t* >s** 

TO*re* ^wfirs ^rw *f*tc«fa ^w* ^fwl m i 4$ mw cm 

«tl*f nfo* m mt* *3* m*i qt* i *t*re ^TO*t 

*cfr fc*i t5 c^s}2F *tm *tctoi *c*i cm «tft 

W* c®t»n ***? i m *tfac* *t$c** ®to* 4i*3 cm ft* 

** *1 i 

y®s i mftfafro ijjj s cm **6* to* mf** - *i *"^<*£*1 

^3* *|iflt«f f**ftr5 ^fac* $*1 ^C"I« **f* W 5 ! ^5?5| 

^•intfii'S me* ^** t*t* «*r m*tf*^ <$*£** >9w* ^fa*i 

*t$C*— 1 £& f**TOftc* mftffif*! 3J3f *C* I itwl *tft*t* (Hiero) 

»4*f& ^ *$ri> ^C<* fawrel *C*TO m*t* TO f%ft *rs 

• ,<* 

^tf*m *c** i 



I *qtf%fwfSr*T *tfhFl (Experimental Verifica¬ 
tion) : ^Tl (Hydrostatic Balance) afal ^ ^ 

S3 I $®5tTO 3t^5 * ^C9T W 

^ttc* ^n wi i ^ yii $ *ti qt?i: (^) 

mm 4 aft mat* stNto *tc* i 4 $ nfal ^*13 

*tf«i *ic*w c^ m fan 5 tc^ fai $ nrai 'QTO i 
(*0 mm jm ntets ft*ra fan *tf*Ftt^tc3 ^*ft ^tds 
c^% ^rt%i nm ^ i ntai gt*n „S 3 i 

?tfa* 4ftc«. ^®i fan $*it^n *rc*i* w 

J «SR 33 | 

885K fawyitTC'aa A B ^‘tm 

<5T| B *t<TI C5tC«3 ftt&S 'smfcl c 
3^wi» C5t« I B CSftvS* 'STC^T 

Cctfteft ft* ^tftfl *c*f B csfts* 
fa^StS <stf33R C C5Tt«3 «lt33Wl ’TCfa I 
D c>F3> *tsfa*s ntut^r 

^n:^ i c>t^ §*ri v$*ft *ttfa nra E 

<=rf£§ i 

C c5T«e* *ffoa *rt*\*tt$tc* yrftsi 
<5t^r i ^ft c5tc«? m i E *rto3 ^ 
urn c cste arc*! ^P*ral m i srw ft*stn C cstras 
d*rl fa^ i -eara *fac* i m fa*3 *ttai ^ftes, ^ 
fw^ *rtm i yitwra* *tfa 3* *firai *t*ii B cst$ 
afW *T^< <sft *3 I 433 $$ fa*3 «SR atf Sfa 33t3 C3 I $Sl 
<sj*rM ^ frqfa^ C C5tt$* W33 gtt-C cstOT 3*tf3 
strews *c*ra «aR i 3t$ttsr ^ *fSWl ^ ^n 

*itn i 




mrr< fawtt 


ye*\ went Sfa s?fc«ft wot 

«t?3 5 t*[ *n I *ft *lt*fa *W <TO CWU wf 

*fc»ra faTO *rtftc?r ^rtRrcsr nrtrrt cmft *9R i 

*8° i vtftftrfipi ^jot *tfir*i:—W a*fe** *wwfer 

ft4V s— 

*r*fc<* atstcn-wi - v/ ^ 

„ „ ^ 'SJJR-W 1 arc 

.-. -e^a sro-^fa *$r-w -w 1 arfa 

(>« ^ctiw (*r) m > 

qft TO* *TCt3 «lfe C*Ji fti (c.C.) P W *5C* 

w — W l ~ ^ 

TOii *ifeTO- - - m c*\: ft:-*iTO* *tT*to i 

p * 

TO* *ft: 4ft *: $d> 

.*, *fatc«ft - W ~ — *r $ 1 

fcVC 

•rtftfft to 4gf*j« *pi ^tff ^ ft** ^rtrf? 1 

(*) TOt* f4*t*t«1 S ’twtc^ ^ -r«tfo*R 

_w.W-Wi_ W.P 

p w - W 1 * 

Ot) ftsrasi fWi s to *** c*t«tt* *jd? <it* 

ftsfl 4tfTO ^ic* I TO C*Ht* *V$V?\ wr 

~W4i*, towi-w 1 to .*. 4*p?3 to*wi-(w- w,) 
sift 1 .*. c*:ft:i .*. 

w w 

^t*^R - W - Wj *: c*: ft: .*. 3$ri>* *Rt* ~y - yy_ yyr i 4t*l 

sifts c*: ft: 1 

; 

*ft ^ « ft<w <pTf«fr?i **t* w ** to to ifc 

sjro^fe* 1 



*rrf%fqfoi fora 


I 'Q *T5^ (Conditions of Floatation 

and Sinking): *q ftqfo:5 qrftq *Wctfq 'QSR W nqttfre 

?re5ttq #tc&q fare to I sgqreq 5t*t W, *t*t<»Jre 91^5tC? §*Kqq 
fare dfori m i w « \v r ^q sstqq&cnjq fcnq *rctc<q 1%qfi> 
^qri &us *ttw, q<n :— 

(^) qfa w>\v, qq qfa *nrtc«fq «*r ^qreq q^re 

cq^i qq ssre nffttf ^qcsiq ^tq 5farai qitcq i ^qtre qqfttfq 

*sr ( P v) qqtq^q ssqreq w? (/>,*») <srwi cq*Tf <q<ffc *ttoq 

*\m p cq*ft I OTt^l, ^t5, ife qqfa^t sstift qfol sjre 

^faql qtq i 

(q) qfa w - w x qq ra<t*, *ratc«fq 'w « ^riot fcqVh qq?^ 

qq ^ WKSRT TOCJ W< ’r^fSK*! faqfss?^ S^ql cq reft Ttre 

<stfo:q i uato qtoq e sgqra q qqre qqtq i qqnfwi s?q * 
retqreq fqastcq <£& c$fai req re retq Tire ^tre i 

(*0 qfa w<w, qq ratft< ntoq 'STCra c&re for&tn reft sq 
^re ^qtq <ttfa*iM ^qtqq §*tq qtfare to^iM ^qrere qrej qtfare i 
^ •ratre'* s»qcq <sr|-*R (Floatatior) q«n qq i q^, *tifa, 

q^ti, c^tq srrer i «wcq *tqtreTq wq? c&re sgqrerq 
^q^t 9 ! c^n*t qq, wrlfc §*treq fare qtre i §qi q^ ssq^q 
qtfeq ratfare qtre raqqrs ssqreq nfaqt 6 ! q^fare *itre ^»qn 
w t q*fare> qtre qw m<q «*r w « fcqfctn w, qqfa sn qq i 
w* ^qc^r ftq ishi sstfare qtcqr i ^^q Kffostq Pot 
(Laws of Buoyancy) cq : (qr) m «tqqtq *WM 'SWC^Rl 
qqtq «TOq ^q^i ra’fqtfq^ q^foq foi m<q ratq^q * 

^qc^rq ratro qrafq qq qi i rarf^fqff?q ^qt^qt^q ^qrafsm^ ^qcq 
«qrq ^ qq i qcq qiq q|Sq n?fc<q qqtq * -p a , v i m«fq 
fqqfo^ ^tcnq qtql ^sq^q « q^tqp-^« Pl . 



*wt*f ftro 


i *8 


c5ti> 

(^f) *rfaj *wtc*fs( ^©rarest 'e '®m^ Tsu&ft flfro® 

I >Tt s Ct^ c t'S* ‘SffaC^C®^ 1 

3p£< §51 #>C5 I 

*85 I : W x 

*rat«f to ^tfro x ^ witfira vfro i x *im% 

X 

x t. c*\t ft: i *nrtc^5 ^*rf? p 5$ ^^"*p 


•nrtffifa x c*j: ft: -r - ^s cts 


ft: 51 * 5 : wi ft: to 


^tfror §51 TOl *tftw i 

(*, *t*W s 0° c* ^ <^ : ft* ** 

c^: fn: ^ ^ i .-. ^ v* « w ^ 1 

h to to* ftwr «tf*w tai **m ^ 
TO^tft^ *fro i 

TO w *tftw W ifftn *n 5t« I **** ^ *TO*f 

^.K«n «i«i ft* «* to* «** * w ^ *** 

5&* I ^343 §5ttff* TOW 4* 5&* I ^*t* "W ’tft^ 
^to* c^t*t *if**^ 5* *ti 1 

(<t) «m •wtf 4*fs ssiot iiot «w «n ® ,rs ^ ^ 1 

C»lt5l *iOT C®TOT, IflOT 'BIOT I- **1 fa WA ffStW ft* 

to I 

(5) c*nm *t*tm 1 m w * m ^ 

tfa §nft* TO 3f>tf3 TO : (>) ^ ^ ^ ^ CT 

fjppit?>rttf *M*» WOT5 ««*!«<« f* K,J ^ ‘ 



fro 


3Wri> cnt^l m*\ rate* fN cnt^m *tm to sjto , stto i c^it^ 
«rt*tw ^ c*ft *t*n TOts *r»j erro ^farot m 

*t*tGH «TO ^W5 *K*n fclf 5tt*fo TOfa ^1 I ^55 3TO3 C&tfl 

toi^ a?ro* toi* c^ c^^raf ^cb *rr*r*f c *rt uta to=i 1 

* 

(*) *r?fc^ ?rc* ^*1 *mt< ^froi ftro ^f\ 

*W<f s?TO ^TC*f I sflTO^ffC'S (life-belt) ^1^1 ^t^f< «tfS[ ^1 
C$^\ Sftre I y 

affe^T S—Wtc^ 3(T5T ^sstre tonnage 3 TO I |^1 

*tfa >8 srf^tsr *isi %?W *ito 

mu ^ i 

(«) *TPW S WRICKS StS£TO CS3 *t*RPl fa* *VN1 
^tft I Cjftw TstTO! ®rTO ?tt3tfTO ’«tw, W1 ^fTOl StS I 
•tcro c*i% w^ra stsi mm §m ^t^n ^fafi stfrots c^to f*m£ 
*fF3t* Ppfi i m*tt& ^ mm *rct* srata ^ mm mu 
*rc*w c^5i $*ra ^ wri ^stn mm 

^<5t*r wwi cs% i ^ss<tt? * 133 ? wi ^st%i st*i ^ i 1t>f 
■W sts«ft sj^cto ^«n <^f:^ tos? i ofc^r 4$ sfro 
«rts*R to wrai st*Ffl n&M ^ stsi <t*f w i <5rest$ 

cx$ cs^ti to <sms c i *fscs i §*ts w* 

^d5t*t« stfw i ^TOts m*\ m^\ to* i 

I ^tC§#fa (Cartesian Diver): %5 A 

f$gi^ c$ii> ^rm c^trn^ b (s« fwr) i fer fwi 

fs'OT ^i i to 

?F*t*n ^i ** i *gpnr chc^ fe^s* ^“t*n 

i & ffa* ^ ^*n^ni ^t»( m ^ i 

'qsr wretch tS^ ^1 ^ ct m*\ ^tfwi fiw 
<ft^stn w?\ ^5tcn i ^(5 fW E cstos* ? «fOT <»f^ ^f%n 





c stfosi it* i cstos* ^ d ’jRtrnte fan fetftti % wre 

«ts ^ i *rtff»* §*nr ftn &tn fro cstra* 

^ ^ ^<h esters to* Wifi* *rp 

5tn *rfro i ^ st*t mt*tc»ra fimtgmc* to* to fitl tspi* 
fowl* *tip # §*r* %*! *f*c* i ^ 5tn-?fe to *Qpi* 
fs<$*^t* ^C*, «H*^* I ^5*tt *tfW?1 **! 

^-r *fi*i §sr* **r ifk *f*t*i f*i 
TOfe* *1 i ^vs*K 

tos fS* *tfro *tjc»ra 4*“ §*t* 

to* fefVrn TO^Fl wi *tfere *tfac* I 

to <3(j9iR ^rvs *f*c*i **ta* 

§n* 5t*I ^C*T CStC'S* f^SSOT *t$* 5t*t 

« 

*fTO, fl^* fe®**t* *1*, St^-fft** **T 

eesKfeaj *tf^C*> ^*1 *tf3>* *^31 

^fa*, %*1 *(**fa <5tf*F5 *tfat* I v^TO 5tC*Rl 3t*-f f*i 
**f**l *g*iffc* ^B^rnv© to <g*t* *1 ^R *f* i *QfTO 

*i£1tot* ^*R w *n tos vfjsg c*^ c* 

**t* ntre* $** 5tn **t$*i sifera fesc** * 1 ^ *tfe* 

w *opi <5tt* so i ^ ww *ra fro «i*h * fo®TO* *3, 

njttro* stn *$ftrt* forc « ^cara *v»rei <2Rt*i *$ i 

! i *88 I <8^*1 WWW (Submarine) S $lfisc*5 

^rt^tw ftflfo ^ i 'qto* sR-jft ^fki tsfc* ^*R 

*1 TOR *fo I *tv\ ^U, ^*(J « ^tc^t ^wofif «K^l4 

(ballast or tank) I Wl# uwft ftfH ^1%^ W»I 
W (Valves) ^ I ^ l 

«sfc5?tia^ ?mflt< ti ^ i w 

«itc^ w tou wi ^rRtef ^ «to* «ftc¥ ,i ^ 




tow 




$TO ft* sssfrl w \gTO ^Tc^ *rtTO® ffaff 

'QTOR >rTO W ^*PTftM TO I WTO *&* «fC*!tfc W*[ £ 5 Ft^al 
TOtwra ^esR ffa **l w i toTO TOttw «sr sjcw 
«to* (To eft w i $*i ^Prcrl TO* i tor wro 

wfws -^(compressed air) TO1 tfPre ■rfenWt *ltCTO TOtRI 
sr*i *fo$l eK*i£ TOjtf **1 *3 • TOtres *aR TO, 

$*! *pTO §TO ^J5n TOl I *tt*R (hydroplanes) 

TOtWJ TOR f^8* « CTO *t#RTO ft* *N1 W I ttficTO 
(Periscope) TO* ^ fwi TO* TO ®ftF5 TO* ^*!**t* W 
3*J CW1 TO I 

4 

*W I A body of sp. gr. 2*505 is dropped on the surface of a 
salty lake (sp. gr. 1*025). * If the depth of the lake be quarter of a 
mile hud the time the body takes to reach the bottom. (C. U. 1941) 

7ft TOR ®*-w ** TO TOR TO^-w/V«o«-TOltf*^ 


TOR TO^R .’. WtfTO TO* 'QSR- m'g - m XlVtX 

* ««<t 

.g-•total* §*i* 

3C*J* '&R-nig I 'SSR WTC* %5* ftt* *I^*t* C&Sl TO I 
/. *ifti ft* 5t*l-»«^-^f5t*r-»fl^-/Xi'qi)x^ 

«*4 / 


m g x - ~' r - — mgxf (/-3OTI W) .'. f-~, 

\'<tot < «•* 

^t3f5l artfsi d - * //' (< - fafa *ft»t ’I&TC « TO SOT) 


i*8tr 


i’Sbr 


/. i 


% . 


— * X (88* Xo)X^<»t — 88Sl r*0 
/ " i’8b-X^ “ £ 


• • 


'SjAjV ,___ ^ 

f — - r— C*£*'Q 1 

*Jg 



Hb- •W«f 

«w 

1. State Archimedes’ Principle, and show how it can be experi¬ 
mentally verified (C.U. 1919, *24,’25,’41,’46,’47-, D. U. 1927,’31> 

2. Describe a hydrostatic balance. (C. U. 1932) 

3. Why is it easier to lift a heavy stone under water than in air 

(C. U. 1937-47) 

' 4. Under what conditions do bodies float or sink in a liquid 

(C. U. 1927, ’30) 

5. Why an iron ship floats on water though iron itself is heavier 

bulk for bulk, than water ? (C U- 1923 

Explain the floating of ice in water, 

6. Why is it easier to float in sea water than in fresh water 

(C. U-1931, ’43) ? Why is it easier to float on water after taking a 
deep breath ? (C. U. 1941) 

7. Describe the Cartesian Diver and explain how it acts. Do 
you know of any modern appliance which is based on this principle ? 

(C. U. 1938, ’40, ’43) 

8. How is it possible for a submarine to disappear below tho 

suface and to come out again ? (C. U. 1943) 


(Specific Gravity) 

i ftfsa w.m fafss 

991 c*\t fa: c*tt9t9 wi >° C9‘ fas faretro 'esjR* crcs 

9R I 4 *^ wkm vii^fS fafal 91 9t9 (standard) 3C9J9 

3t9i9 wi w «*i 91 9t*prt 99 

WtTtC* I 9FfS9 'Q 8° (m fofo) 

c^f %z$zm nfes w 5 ? ^9“ *trfc99 9t9t99 ^9*$t9 ( 0 °c) * 
511*1 fa: fa: Normal temperature and Pressure) 9 t$- 
E?tC«RC9F fafti 91 9t9 391 991 99 I W OTW 3?C*19 99t9? 99*ll9 
49* 8° C9pfc«<« 931* C9 S K 99 8° C9J 

^95t9 IE* 9t939J 99l 99 I 



* , 

s 


V *rtTO3 graj? ^eare 

V,’«rf^[ 9° C*\i ^»>5tK WC9RI *6SR 


* ^fS^5*T <gC3J3 ^531 _ 

«rn(^ 8^ <?\\ fcqjvsffi to* < 5 * 


('.* 'eflR-^x^) 


_ *i*tc*fii_35|5_ ; __ 

8° wr&my sfc^ra *&\% 


(g* 0(V *Rt*-^*> 


*fon Specific Gravity^ ^tFtflPF *Rt* (Relative Density) 

to i c*rWt* ’sTOfa* w* is> *fro ^jrrt «c^tsre «rttTO* c^rtm 


to i* tw i 

^8^ i * «rrc^rfi|s^ % tot* *fro «itw^ 
^i ^ «rrre crora i viwflJ ^ *tf*t *i«fh iw? ^tn 
*k*ji $ ui«Rt *r*i wrPr^s i fcttc* to 5?*r TOt* to i 
Wlcnppv W[ JWW tfi^tPrs ^ gC*J* *TCtOT *R<fJl 

^rf« | v£|§ 9R<U1 ^HfaTO TO* yRtfl CTO 2?*J *FW| ^srfft *1 
^ tfiw TO I 1*1 <£TO *sfTO CTO 4TO* Wf* 3fl | 
^tw to i 


"srf^n atftwfl to* w*- 


ffC*7* *Rt* 

8° o i: Mi to* *artj' 


(*) C. G. S «r«rtfto® to* ^ - b atfa-afc ^'c^Rte, 

,*. wcm <erte*ifa** wm-wtm .*. c.g.s 

tffltftas «TOF** W* « *3t* -iW$ TOJl *t*1 ** I 

(*r) F. P. S to* - *vs* *rts «iR ^ 

.*. **»* 


.*. f. p. s «Mt^iro arw* *rat*-«rft*tfa* w x 

^‘8« *lt: <sffe TO *ri> 1 

w $ ^*^J1 TO I 



i 


•nrW ftwtn 


!«■ 


I •wi-HWflW (Temperature Correction): ft|?| 

*tft* TOre &• cn: §*»to to to m.*\ 
to TOtro: TOt*i fcro* to to at^ to 
*9 i ^ fsniftftr® fcwl TOWt *f*ro **: to to to* 

§TO - t°c 


®TO ^fs 




> *rc ct: ft: *t*tt<* TO __ 
8° c*\: > *r (?is ft: TO* 'TO 


* ft: *nrtc4* 'QTO 
i° c*i: $TO* :> ** c*: ft: to* TO 


<°c*: - $TO* * *3 c*: fts to* to 
* 8° c*: ®^t* > c*: ft: *fCTO TO 

^ts «rox*° c*: §TO* TO* i (<t&) . 
ar&*r s fasftftra fc*n* ^rofro «to *tft* ^ft*i •toj* 
cro *ffts5 <° c*: <BTO* TO* *3t* '® c l ^f*c$ *tc* i 

*8V I 'CTtC^fTO '©SRf : <* CTO WC<* *rfc*tfTO 
m% ft^f* ^f**TO*R &mn *rofipwi *wtc*ftr ^ to* to 

Tfft* TOi^ ^c* i *t?ttf to to*f 1 *H*1 * nn:*, *r*t< 

to g*%s *1 *nst*j ntc* i 

*sft* •Wttfil ^Tt^fTOF *OT fM*S W *rftt*«t 

ftnur % ^pn *c* TOtf* w* »i* i to to fc*t* to; - w i wfc¥ 

to ^*t^*i tot ntc* *ro *f**i <ro to \ 

. w 

TO TO %TOTO-W .*. ^t: «: S-—, 

(*t) fewfcifo* 'jnr? arm s, (>) wn «rc*nm <*tf>« 
wc*i warfaj *t?t*f s <pct •wt'fef.fltp* wi 

«n*wi wfc* *ttfe rtw ^ fiw spit&i *cn ’ryfaci ^tlti 

'WR’Wl UPtSflt^ 'SflR-W' 





W — W' —TOR TOH 

w 

•e*u ••• *ft«S 

fSHR RSHttt ^n51 | *\xvt\fo Rt: «S 

Rt: u: Sxt°C to* *rct* i 

(*) TOI <8TC*te1 ^r»pF1 <9 TOf «KfftHT TOT«f2 nwt< *®r 

■^t*W *t*l*1 ?j%| TO <gfTO Hi I fc*T* TO RSftT *ptf< 

% 

fail *tfare TOtro ?t*^i nwrtf* *nrt< 

TO (TCfCH l *U?t<C¥ ftiriW¥ (sinker) TO I 

*f?f<C? >Q«R I TO ** ^1 W I vij^TO ft*WTO TO 
"6 Wfa? >OTR I TO H $*1 Wt 

nfW«ft^fC^4TOTO W^^F5 I TO*FST^1W r 9 ^ 

.'. 9 f?fC^ 'SSR-TO *Nrfc«ffl 'SSR-Wi-Wa-TO 

<p, 

*ntfc«fa 'ssfOT gtH - nfrc<fr *re to* w, 

*•■• ,rt:ws - wi ^w-y 

*ift ^csm t°c ^ witffa *rt; «**-$ ^ts 9: S x t°c 
TO* *TO I 

M TO $ft*J *tft«f s 4HH 4*f& S5*H ®l'Q *t*tC3 ^5( 
-nTO# ** HI 4 H°n TOl *W< Wffl **M (*) HU (>) 

ftTO <33*1 HfSn H*tt«f* «!t: U* *tft* ^F* I TO 

^ §*1 s„ TO* H*"fltf ss*H *wn?fff ^tS'«: - 8 g , (TO* H”*^) Hfln 

*m<* m: «:-STO 

s- VjHttTO W<* 'WR 
" V RftTO TO* W 


V Rty8H HHlC<f* *53 ^ V RtygH <3TO* *53 

V *GVW 5*CH* *53 V mm TO* *53 



TO* faSTft 


- S, x8 a -wm *15ot w x stoot ^t:«: i 
(copper sulphate) Hi (alum) <*ts «s C*CHtPlOT TOC^ 

atfro a*faro to i 

TO ^5 stfapal ^SpTO cacatPiOT *it: atfro ^fac® *ITOT r 

(*t) Hydrometer WtHTl • 4$ TO WOT H*lfTO fc*fH fs^TO TO( l 
TO CH*tH *WK S5TO WH ^TO ^BOT 

'SSR | u$ To! afcaft HJHTl ^1 CH CH*fa SHOT 

„ *» 

stPtes *HTO i «ift TO from: s: facTOK ^aOTH ^t: s: atfro H*at 
TO I »*ft TO fall Wtetfa * H*OT CHtfctH© St: «: Htfat *H1 Hta I. 
hihi sttfro ^ assfro $stOT w *ai ata •, toi : (s) fifft- 

StTO-fTOWH ( Constant Immersion or Variable Weight ) 
HtfaftfiflttH ^ TOt^hl TO TOfe^tWtlW ftf%* Hflstafa SHOTH 

TO ^h$ atfroi to a fc*ia faf%a wi atai to i '^tes 
StTO HtOT, (H) f¥$fl-StH^H-fTO6R (Variable Immersion 

or Constant Weight) Hfa§tftfetH » ^ 
sftSla TO St^tf^fTO faf%H sjHOT ftf%* 

H^asta atai to i sh^s 'mzm 
stroH ^ <TO hi i 

faTOTO (Nicholson’s) TOic^tfafrtta 

^*f5 afm as am cst* a <to i 

^ «ft* n^-Stffoa (conical) I fc*tH tfltOT 
4sfB na* w« (stem) Ca ^*ih 4H*f& st*R 
(pan) D TO1 HtOT I StHOT HtfeatHl 5t*ltH 
TO i estesa %w tfftw saa hh* w 
Hfts msfi nfafe (bucket) f ate* i afafaa to ataa hi atat 

atfan aaf&OT writ sal to. Htato® -ifti <saOT at^twa tWfess 
*rfta i c hot ima x fa* stfei ate* i natota to sm 



8*at fear 





matwTO r&TO Fftfori wffc* fg^ ^ i 

utzivs *ra$s fifft tos^ ssto fttffcrs TO ^ 

TOatt »i^Rai *ra TO <ro i c*&®?3> 

# 

R*TO*f Rfeftfaftro T^-^tw-frorc to i 

^ tlfestfifet* fail firaftPra §*\m c^u *rfc*rfro w 

*tfai TO ^ i 

(>) arc*i w&fa3 'etJt TONf s «liw wtf W * sto 
■ntc3i to&I wt'Q, cff^r c*r to® *itare **!< Rl to i D ^to 
^ifcTO fal TO 3W1 *tTO TO® TO X *tTO R| C^ftR I TO ^<1 

4$ w- w. ^tfcrtTOfa toIsi ura rito to 

TOtro ft^S to^ f%| <ftc* i *pTO RtfcTOl fal TO®rc fw§ 

*lTO <£TO I. TO W 4$ 'QSR- W x . *t®TOt$rfil RtTO Stftfl 
*fTOc^ TOS faW TOf%F® TO$ I TO* ^*Tktt*R «f® 

'SSR ^fTO, TO® ^ $®C* I rtto ^fefro *t&TO1 

TO TOt^ X *fTO TO® Catt* I TO 4*R CR® 'QTSR W 2 . 

^®ot tok* ^sr - w - w, 

*F fctfl TO «SR - w - w„ 

.-. VIW^R* W-(W‘-WJ-(W-W,)-W,-W l 

, w - \v 

.*. ^rf: ti:-^-^- 

(*) ft»pFi *twt«f 2 *fi wf w *rc*rai *t*^t ^ to 
^tc* TOffa to «*ra to fai *tfai fa^ i 

(*) WOT 8Ff*3 *tft«f2 W3 C^R TO <g*fal *lfcl* 
’"Its «s *tft* V3T, TO ^1 Si. ’ftTCtf* Wfc 'QS-Sa .*. 

^rrs *S-S,x s*. 

jaw mrtc<^ «it: w TO Rt TO ^f<$ fc*itm ^1 
W1 TO I 








I ft) Specific Gravity /Wttf far 

•TO **faTO TO? (cto ntfe) Sp. gr. cite *f toi *rts •*• 
•ffer to w i to f%f-r^ •tsntor a i %m 

5TO I C^tTO* nTOtCSS ffft B <TO I fefa* fares 
fan *ife fear C vittf i csro ssto sgf® 
•firai fefa *Wfec* ^fafess fefns feat felt 
ntfay TO i cTO*tfi> *r^< TO* » 
CTO fifti fcTOS CTO3OT oprt TOTOW SS3** 
TO* i <TO 4^t? cTOcro w TOs 4*frt TO 
*fe TO* i c*& TO *rt* ^s*r 'TO *tn 

ffpi nc*re nfero • w cto*i *«r ** i to 
*s W i citez*\ «fi stfroi **i to ^’^W! i 
cTOc* to stfefl cto*t to •ffc to fefn **r 

rife *tn$ f^rt •fen ; ®t > 6 i cto«t ^tfa?n TOten* S5t?l^ 

TO I TO 'Q CTO* 4*C$ >W *S, TO *3 fc*1 W* I 

cst^ ntfa *firai to ** i fern <tfc, orfro to c$msi* 
feTO C*fa itetFft 5Tl TO* I TO^B CTO«T **3 ?p* t 

TOWfctf W 8 . 

TO* W-Wj-W. 

TO*^ TOn fW -(W 8 -W)-(W a - W x ) 

_ W — W 

••• «** ^- (Wr-tHW,-:?, ) 

qft TO TO <Sft*J ** ^c* *tPR frtei 'TO 'Q5 Stfe* *faFS 


• nt fwj 


*5|t* TOra TO to ill i ^ TOnfa* wm « 'srora TOntw 
8*F3ft '•TOT TO* TOnfe* •»• *&* 1 

($) ^T|TO (Floatation) ftfl 5 $TO* C*ft f*Tl *J*TO* 
fl <*tt ftftft *Et*fe fafatl TO W (cube), (C5f«) cylinder) 
?t*^n • TO^tr ftt •Mtfei to ^ti i 





TO *? <4*6 *ti *1 w cmi ^«n ?;itoto 
TOt« i fcrft *rft*in * 51 ? 6 *rj *tfro * «tft*fct *tfro i 
TO *? Wf? c?ti? 65ro h o\: ft:, ?to? 6*tftTO^(c*a5*5i-fl 
?:c?:ft:, ?ro? wm «RP*a feas^W c*b ft:, to*? 
w-S, TO9 TO*-p sft?/c?: ft:* 

•'• ^WHTO-Sx* 

TO? TO* 

TO*? «^-^tWX^-AXflXSXp <5ff? 

to*? to? ^to? TO-A-z. <7i: ft: 

/. TO*^TO?*rt?TO-ax(/i-/). ?: c?:ft: 

.*. ^r*s5TO?'6SR-'*x(fe-/)x P . ^ 

TOW? TOTO^ft TO*? 'eflR-TO 5 *® TO? 'QUR 

• /. haSp-a*(h~t)Xfi 

. s „ *rJ - to * fe raftre f sgv5 br^fy ( 

^ *6cr? i 1 

(?) *?tcto *tsrf* s «c*tTO? ^pr ftsft £ro? *? c? 

^PF 6?t? *C«a C? C*ft I ftTO? TO*-??^?, *TO I 

ftatc 4 ^ TO* *tfe§[ftfr? ft*l ?tft? *f?c* ^?re? ?3t* *lt«?1 ?T? I 
t*1 s* tft? sifts ?: c?: ft: 

'SpfT I A hollow spherical ball has an internal diameter of 10 
c m. and external diameter of 12 c.m. It is found just to float in 
water. Find th^ density of the material of the ball. (The volume V 
of the sphere varies as the cube of the diameter D). (C. U. 1928). 

V-fc.D* CTOCT 

TO? fw?? ^t?TO «k (>•)*» *: cm ft: 

„ *f%?? H ~k. (^)*->n?b4 ?: <71! ft: 

-^*A?:c?:ft; 



w w ft* to ^ to* ^ to* 


*OT stfTOXTO* IK-kx ’ -0$^* STfa 


• • 


*c*ra *t*?tc«f* ^t*“ 


__TO* <5*_ 

to* *i*k:<* *mnw” ^k 

•s 


* atm < 2 tfc *: c*i: fis 


*8& i ^to* 5r«fa s t*T* w *ft<R* 

gift *sro* c**rt*e *ra * TO* 'OTR *t% **1 ***T* i 

(*) $*&■*%** ^1? *t*1 S *W v£i^fe *ft;i *rcW *t%l *« *t*1 
wi« to to* 1 ^®tH 4*’ ^to « to maimi i ^ *ft;rc* 
ftw* (sinker) TO I <sitf*f*fTO* ’^jafapitift ^*$ fwf * 

ssto <j»*ft*i *fro <2fcw* *tc* toRs-Ptw** 

% « 

^flTOPfll Jpifa ^’P?5S >6«ra 


’KSI’FH fiw’fit ^tFI «*R - W 
„ WT „ " w, 

„ ^5?CT „ — W, 

. ■.. fSpmvs ^Kpsoti ’raft ^ras «■sra - w - W 2 
„ SPI* „ -W-W, 

■\y _ W 

.*. ssto* Rl: ^-^.-yy; 


?tt«frm: *ta>* fsfro ftw**^ *m*t* **i ** i 

it 

W *t*t : (>) fawni : 

(i) <£mmr ftnw—w «rrro *tfcit*i st*rft*i 
fs* *f**i c*m ^stnt-c ** *$*& stro* ftmtswift 

tftatffidto* 'QTO+^rfro* §n**t* *tfcrt*t* w-^w , *t*^R 
tov® ^»ra w.’i' *to?fftt*c* $rro *to **i to 
ff^Wi '*tTO ^rt^mri fan to* ftfii to *tfs w* 







5R i to m w Wi i *i?&n ^to 

j #*ffl fori *t$$ nscv frtfire i to ^ w 3 

.'. ^*TO5 TO* ^-w+w, 

*■ * 

'mm - w+w a 

i^rcw ’■ttw-TO* TO *if« ’■rforo 

w+w 2 


S5*C«T* ^ts w- 


w+w l 


(ii) fWh r f«ra«r (^n toto 31 *i*si ) • w 
-rnrf'f *tf|*i *r« toi ssro TO 31 *1 *tTO *^5 S5*t*ra cto 
*tTOft* tam *? i *f>srcv ^to ?to, *tfcrt*i TOtWi *jk* 
ftffii fas *rt« i to ** *ft*t*i* **3 - w x TOf%re 
vrbe»* *ftTOi snto <?TO j to *? 

^t?lW-W 2 , .\ W 2 -WrTO st*-TO^ to* 
«3R-^f$OT ^1*^3 (V to* ^t: «5->)l to ^ S5TO 
tfrfaprl TOt*?3 **fro *ti>*t*t* ^ 3*taro W a « W 4 i 
,\ W 4 - \V 8 - 3TOTO ^5TO* >6*R I 

W, -W 

.'. s©to* «rr: «:-~i—~r*. 

W a ” Vv ^ 

XO ftf%i-«irtOT-fanwrir *i *itTO«i 

^W« dfc TO ^f5 *t*n **i TfsTO «TO i *TO* 

$** *W4 (Stem) C ?W * W <TO B ^ C3tfr, fftfr* "TO A 
X s ® (bulb) i *** *ro* fes&* **tTO* w*\ s <ro i ^fi> *fai *i 
*rt** 'sfo <ro *t*tc^ *sf& *i$t^tc* c^i3 ^TO'^tfro *ttc* i 
^3* ftuTO^rtt* 'st’TRfsr toTO to* wi-tot® ssto* «*3 « 
<TO*t wfft, x *3t* i ^ to* *tfWt* f*f%* ^sro to* 

**r *1 ®* 4*^ <ro i *F5*t°s to* *3£*?* *wrfc(*ttfev i 
wi ^j?nr if 1 ntw *&m nft c^i i w 





i »b- 

TOntfirc ?f??t? ?g <s?t? $yi ?? ^.fat? i c*&?g cm 

^ * 

^?*fai 3Rta?? fat? ?tt? i froW^s ft?? <TOprft? w? tot** 
??1 TO I v£&*i<l «R*trft3 ?t&$rft&t? c?t? <$?t*i sg,?fc?* 

^3^3 ^5? CTOtt? C?*1 "*f TOT CTO? <?& ^ ^TORT 

<?t: «j to i ?t?t?«n5: to? cst? nt^ri * *t?t ^?tw 
*g fafen ?$ ?j? 5 ^ to i > *itt*tfo? *??? cro *ffo 
?n i»*» i c?*i *ita- ^ ?t: *: i «lt^j? to 
&q \5 * *tfj* ^ttnf 5 ?? *?? *rt«?l m i ftfiw* 
ss?t»i? ^1: *: c?f??t? ?g faf%? to ?j?$^5 to TO1 , $tTO 

?fg Lactometer, ?CTO ?9J Alcoholimeter. faft? ?3r 
Sacharometer I 

smr f P3f ^ TO? *Tt«f?3—?W3«t TO * fwpw .TOf ; 
*fcw *fftf?J ?ttf I TO ft? ?tfa?1 TOfBt?* ??-C?% 

*<TO TO i fwiTOr toc? ftfal to j? g^tfcri *?? ??-c?% 
??i to i ^tTO 6 ! to cto ?5?w? ^rofa? *?? *11**1 to 

ft?*l?*r TO *fl?t TO*1» 'S'rift, TO STOfa * *KTO3fa. 

?j$t?? ^tfcnf 5 ?? *?? *it**1 TO i 

?F?*I (Graduation of a Hydrometer) : ^1 & 
^ fe*ltt? ??1 TO 5~(?) C* ??*T S5TO& TOt? ?1 ^ttnf?? «? 
TO1 ??? ?<3?*fal <3TO TOC? SfTOf? CTO fc?t?? 

TOP»I WJ C^^tC^T -"rf ?t? CTOfC? TO ?t&1 ?? 1 (?) TO ?? TO 
TO? ?tfat? TO? MW X I TO?? ?S5TO? ?TO-<C 
? <®?C? <g?t$C? STOOT* ?tfat? ?C*?fcrft-/*. TO ?? ??? ?C5{? 
*? * <TOre3 TOtTO W * v <W TO? «1TOS?~« I 
.*, W—(t>-^ x a)x l»(t> —L°) x ^ * 

j,_l(,-W)% !.-■?( o-^j 




' wt 




V 


TO 







1 


1- 


( 1-3 ) I if* d' <W1W1 ^?CT IWt Ml-i w 

1 

d! 

-j 1 d'M ftf%i tow m Aw to *tftw TO$i 

d 


to# torr ▼n^u 

(*t) Sp. Gr. fW s *tcw flPTCOT nfilTO w 


cTO?r >gsr 1 **ref% TOu c^TO w 1 m 
C^Fffiral CTO^T ** I J&TO <3*C*r TO *f«1 w *TO I 

to ^ ^rrfa cto'ot wi-w, crow* to* ww, 

CTO^T « S5*OT* *3R - Wa 

.*. C*tW5fTOOT Wl-Wa-'VY 
„ ^5f* „ -Wa-W 




• • 


S5*OT ^t: u: - 


W*-W 

Wi-W 


00 U-5WT *t SWsp^tft 3 ^ (Balancing Columns) 

*131:—(0 cq to *tTO* to 31 *1 *r*>TOT toj cTO *t>rfaf3^ 

tw?ii $* 3t mz*w (ot 3 *tt?ro« w <*TOto *tfs* 

**f?*t* hfl 4*# §*tt* I 

v£wfi» U TOtOT ^ Sp 4TO1 ^ ABC 5T« I (8*3! f63f) 

«rfl to «ro to 1 *rrw 3 ot to *rrto 1 

AD TOC« TO^I TO! ( *W ) TO I TO ** D ^ ^ TOC^s 
«Fl >8 TOOT * i fto I D ^5 *t?C? 

E-re TO TO I - ^ TO s$*OT 5T*t >fTO ^ I .*. AD 

W8OT TO«CETO^f *8OT TO I TO *W AD-A, CE-/i% 

TO* TOf-A <5*OT *3t*-A> TOStftTOR-*, *!*3‘TO* TO- 
p, w-g 1 

*D-rem-P+/x<*xftx£, C-re .Ftn-P+AxaxA'xg. 

/. ^XflX^XrPlXflX/l'Xff 



»8» 


/. ^ ntsre sswr « mzm tot* 

^ tenfc* ssron u: ^i *rtt f^m 

<4^n 'art: *: TO1 ntfro *tn*f5* nt% mil TO i 

(0 qfir fiprsl TO ( cro cTO*r * *ro ) ^sm 
< m *r nftq) toi ^fB? ^c*n ^ftoe to fro 31 w TOI ^fBn 
^tIt ^ ^tsi ntf|ql *re i <stTO U ‘to TOq TOr i ^tnn* 
^ TOre ar*r *inn TOre ciTOn Ftn qwi ^ri ntnq TOre ^ 
*rtcn: & TOre ntro* fcn* stn *tTO qq i 

. 7> *' 

•• “ r • 

Pi * 

* 

(«) C&TTf *T» ( Hare’s Apparatus) 3t3Tl :—wr 

nws fifro >d^ q* fiqi <p ^Fpstfi toRff wq qtfp vm to i 
nq^ot totci srft, Iqtro cq^i q*fro ^ sfl1 

^ TO U 3*r ABC-re ^*(jM ^Rrai qtm 

i $ TOn cron qn nfa D 'e Ere 
<$TO ntre i TO* nttq croq to qqfr 
ntre i U to? TOI ^tcn* qqjTO ^fB 
c# qn^ K cto mil w to 

r 

^ qqtcnq srn F * ^5tq qftqr 4 ?$ #tn 
( clip or pinchcock ) P TOfa 'STtlS I 
U swft mdn cwn (M) TOtsftq 
ntre i fin tprai sqtraq to qn aitnfen 
f%i TOTO fctfro $$ TO* fe'SOT qtqn 
TOsfro'W ntfcq* nt^sten $#wj 
& TOre ftftw ^5tq ^tSen <$$ ^pnrrt fin '^tfifai to i 
nn.tfrSnt ntam ^pr qro»nr *$?$ $ 'simi&i hnj 

irtm to 4? ntero <5TOq.nro-/>'e ^r mm 'tift-h. 






S8V 

Ms 'Q i «itw *te 

^TO^nilBtn-^l'QOT^OTPtn-P t ^ ^ fescfl ^ 

5tn - k. ft* c w w«i* 5tn \% 

,\ d *i\uz w*ra$*t* ^ 5tnP~*t$* f%TO 

m+f^TOra ^ vw-hpg+k 

E ^Nn <strc p-AiM+*» 

.’. hpg—h x p x g 

. i_?u 

* ' />x A • 

a * a x ntfnt*ft 'sm stfai **ttft^ *ri* *t 

^ts's: *tft* **1 *to i 

Sa*d«5f t (*) « CwtPRTCfl *si J* «rv S& **, wto 

c*i%t i$*\ 8**t* t («o $ aw * *m *\ *$c«re swi i (it) fc* 
fol W¥tt i (a) asfc ?s*l i 

*it«rm 3?wra '®::-^fe*j: f^^-^8-b-*% 

^txi-b-*j»,c»rrtn-8vv, c*rt*n-s» , '», vrt->*‘t, **-■**-•**, 

CTRt^ — •>, **t*~'», fltflfat*-*>’«. <5**1 : 

•tt**-**’*, 

CTOItpR-VI 

S 1. A Nicholson's hydrometer sinks to a certain mark 
in a liquid of sp. gr. *6 but it takes 120 grms. to sink it to the same 
mark in water. What is the wt. of hydrometer ? (C. U. 1948). 

TO**qowwi-w «R-Wr»* gms. 

.*. wi-witfre 

'W-W ,\ src?r*aif&* wi+s^*-^[*pitR« wnr w 

.\ ^ u:-*-—^—ft»W+^-W 

w + 

« 

*1 (> - *)W - u *1 •«W - m ^ W - >b* «UR 







2. A piece of wax of volume 22 c.e, floats in water with 2 c c. 
Above the surface. Find the weight and specific gravity of the wax. 

(C. U. 1947). 

cn tfr *ifa*R-** <n: ft: 

TO Wfii ^ c^s ft: 

to* - * • *: <7\i • 

^c^r* wr-*« jettsi— c^tc’snr 

.*. phot* ret*-c*Bft. 

8. A piece of iron weighing 275 gms. floats in mercury (sp. 
gr.-13’59) with #th of its volume immersed. Find the volume 
and specific gravity of iron. * * 

TO ** c*rt*tt , *rfoTO-V *: c*: ft: 

^•PltlTO ntTO* 'smiTO-l V *: c* i: ft: 

<stTO* ftwttprtor, >esR-^*rttfTO *rr*c** w 

.*. Vx V-evs* *: c*i: ft: 


♦ 

• • 


’wtf 


W ... * v X a 

’•mrs*" ’ «x >«•«» 


- ^/siSOTft: 

a 

4. A block of wood of rectangular section and 6 cm deep floats 
in water. If its density is '$ gm/cc how far below the surface is its 
lower face ? What weight placed on the upper surface of block is 
needed to sink it to a depth of 5 cme. if its area is 120 Bq. cms. 

. (C. U. 1912). 

TO ¥* «IW« '•mretTR «jcfa (W>l-A ’I’ft w fv 

m Pb ■ 





* 8 * 

- •* cn: ft: 

.*, ^3-^^x^t*-*xAx^»-**'i>Adtft 

.\ ftaf m , R , i>rNi e i i 

.*. <Wffts5 Wft* >Q8R- ***A ,ur 
.’, wra ^iw f^^fwBr^s wrcw ^srr^s^ - »*^A *i: ot ft: 

’ffi sfcss $*t* cwp^f-A 

.*. ^ <ft*ra ftnw sftsra §*w§3\ ^ius v to w. ft: ^5 srtfac* i 

Wi * c»i: ft: wi ^ (t - to’to) - i‘s <w ft: 

wfac* MK fc*l ^rfire vsA w: <tj: ft: ^rnwi i 

i'Wr «3R 3 *tC*i WR >** an^t 5t*rt^TO ^CTI 

5. What should be the volume of a floating dock that would 
support.a ship of » tons ? (ap. gr. of sea water—1*025) 

xxws*' *nfr® >8«fl?nr »i^w^ra *rtro 

i ^ sji> * 8 ft — **’« XI’o^(t <ti; 


—- ^ ^ - 8 o .. m 

to<'txy*\t * 

6. Calculate the quantity of pure gold in 100 gms of an alloy 
of gold and copper of density 16. Density of gold —19, density of 
copper-9. (D, U. 1930,32) 

■.i# W 

ftat -—, <?rm *rr^ - — i 

'ofatt * 

9 


a • 


Jo • 
** 


x_ 

5S> 9 


.’. *-br©’>*t SfR 


6. The apparent weight of a piece of platinum in water is 60 
grams and the absolute weight of another piece of platinum twice as 
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t - 

big as the former is 126 gms. Determine the specific gravity of 
platjnum. (C, U. 1924V 


*ri: ■«: 


W 

•W-W' 



*»© 


vn: *:—zr— 

S9-S« 

7. A cylinder one metre long and one centimetre in internal 

diameter weights 100 gms- when empty and 150 gms. when full of a 
liquid. Find the sp. gr. of the liquid. (Pat. U. 1928). 

WTO 'StfTO - CfitCSU - -V- X (■«); X 5 • • - •Wr' 1 1 m &\i ftr 

WTO TOtT - "—■r atfa. <2lfa 8(: cnt 

-> I 

8. A solid body floating in water has & of its volume above the 

surface. What fraction of its volume will project if it floats fn a 
liquid of sp. gr. 1*2. (C. 1 tJ. 1938) 

TOfifcl to c*\i ft: i V m ck ft: 

TO* i to* to* w*-t V aft* I to 

TO V.* TO WTO TO I <***tf*S5 WTO «BR- 


Vx.XV^.-TO*^*! .*. V.#X5‘*-fcV, X-.*- 

. wto §*it** to - 5 - — - i 

V* 

> 

9. 1. c.c. of lead, (sp, gr. 11*4) and 21 c.c. of wood (sp. gr. *5) 
are fixed together. Show whether it will float or siuk in water. 

(0. U. 1933). 

5X55*1-55*8 <Stf*, 'eTO-*5X , «-i* , « (Ufa. 

* c*ti> w-5 >*8+>•»•«-*>•;> alt*. 

<ftft *: c*: ft: 

$*tor* to <$*%* TOtfro to* w ** art* 3 ^* i 

*m tor-tow i wto c**l *froi fc*t*i » 





)8t 

10. A mixture is made of 7 o.e. of a liquid of sp. gr. 1*85 and 
5 c.c. of water. The sp. gr. of the mixture is found to be 1*615. 
Determine the amount of contraction. (C. U. 1927). 

^s <?\: fin n x ivt - i vat arf*t. 

« *t: &: fits 'QSR-txi-t atfa. 

'S?R- fastOT — ** — *>*>> ^s c*t: fits 

- vs *t: c^rs fit: i 

11. A silver ornament is suspected to be hollow. Its weight 
is 288*75 gms. and it can displace 30 c.c. of water. Sp. gr. of silver 
being 10*5 find the volume of cavity. 

<2f$NS -r *<•*« = *V« *tS fit? I* 

^tfaOT wrf^-'a- ^t: C *is fit: f^^TO *• - <Vt 

- v* *t: fit: i 

Id® I %*tC*i ?ff^5 (Molecular Motion in Liquid): 

fdsfaf^s ^c»r 'SfT'tfa^ ?tfa?i <sfsttc|: (i) : 

*ra ,op Kt «ftwtfa i Tsuc«rit 

f <srtQ ^f?ii fa^i><t1% <s^<t ^rr^^«i 

siffa ^mii (*) -^TTffaft *rc«r ^ m 

$fa | («) ^7f*fU (Diffusion): CTO *TfC5 

3^7 (strong solution) ^tfasi ?fam 

*m t>Tfat*r $tf& rw itfe ^fat^ i fayw ntosfBc^ 

fa* *tfat*T tftfat* *lt«tfa? ?ffa* m ^‘C^t ^ fa?Fra 

$*&** Bft^ra ^sc* «n*s «fct* ^ %b* ?rrtc* *wi sn 

*m S5*C*I* *S I (8) ( Osmosis ) :’ qfa ^ 

^wt stmtre ) *t*n ^t ^ 

ss*t?n& «ttffc** feare %l fanfte fat? fafa* *tfara 
*tt5t*fa5 ?fat* I 



fwu 


yt i «*5f s fiafafas mm 

'■rtewfa^ mm ^frog «raft;— fa) to* fc*ra to* *if^» w 
tob* *1 toB* faTO **i*f ^Iro **i «tcgw 

**f*re ^ i ntro* ft*TO cq to* n^saii ^* ^'stro 

*i* , to* **r fn f m **f*re ^ ** fifwffi *f*re 3 * i 

^*tc3 ^t5 * to* ^tisf^ ?rcg7* ^*$*1 ^ to* *t* ,o *i* 

, 3rM 5 1 TO^Fi c*% ** i fa) TOljt*l (Surface Tension): ^C*T* 

toj fro*c* cto *$£* 5tf*1ro* 'oftofa mu * f**tfte 

mm *f*1 TO 5 * 6 ! TO I ^*5*tt ^ M* $*!* Istcra *lf*i (resultant) 
***! *p ^* I fas TO* §*!* ^5C«f *1 $^T* *Ft5fatfe C* 5 **! 

%5* *t*1 fe^sc** fro *re«Tt* s* i ^t* to sfit 

ns*c*i* I%to *t$re cb$1 to mi ^c*i* §®f* n5«iBi **tra* 

a 

*fafB^ CB&t TO 4 *°n *lt^5|1 *ItC5* *^a *J*TO TO I 

^fa*TO* cto v£& *RE*tw *to ^ri>t*i to i ws 

^ mu to* c**r fafe*^ m) ersfa ^ ^s*^ wf *^ w 

*R^fB^ 3* 4*“ CTO^tgsf^ (spherical form) gt* 6 ! TO I C*’$s?*T 

^fra *1 fafro* c^’tiM, *t*tw* \to, *rr*cw* c^tiM m cTOtTO 
3* I 3fn *R<* f*f*ll C$T^-TO* toc«t ^fas *tfro 
fori c*tt*rfat* c**’tBi ^t*t ^tfro ^rtfro i to Bro* «rs to<s*i 
c*ft*i to* §m ^ ^ %i b^c^ ^rrc^ i ^ 'Qc«t<i ^ 

BfS-^iKR m*\ ^tw, ^Rre ^ mm cm ^tfl i 

(^T) (Capillarity): 

*(rt c^ ^izm fern** 

f^f^i «ttc«35 m*\ ^tc^ 

itt ^jfaaR ^tc^ i T9 fiar 
Wti ^t5 ^5T « *ttC!W 1t«^aC*RT ^ 9 R^r* 
ifl vijgt 3fC5j^ « t%TO ^9| vi|?F TO ^Jpf ^| l 



«.si^ fszj| 






itrtFra fafafc m 


a ^53*1 TO* to TOfl qt* (wets) ( cto 
*T%*^ §*t*3>5l TO* TO >Tf^t5F ^*fc* fast** 

*tfa** ^CWlM §*(<:* fcd 4** ^ *tfo** fa? 

***5| (concave) ?* (fa* A) I C* ^5**1 ?tt5* 5ftC5 TO 31 (CTO 
TO ) ^TO* *t fa** $*l***t TO* TO 3lC5* fa* TO 4*°, fas? 
** *tfa* *c*w *w*.iM 3tfan nrs 4*’ $31 §*r*fa* ^s?i 

(convex) ?* (fa* B) I 

<2t*f 

1. Describe an hydrostatic balance and explain clearly the 
principle on which the working of the instrument is baaed. 

2. Why in C. G. S. units the values of density and sp. gr- 

are the same ? (0. U- 1947) 

3. Distinguish between density and specific gravity. 

• * # (C. U. 1923, ’30, ’36, ’44, *48) 

4 How do you find the specific gravity of a solid lighter than 
water ? (C. U. 1925) 

5. Describe in detail how the specific gravity of the following 

articles can be determined, (i) Alum (C. U. 1921, '45) (it) of Copper 
Sulphate. (C. U. 1944) 

6. Explain how would you determine the specific gravity of a 

solid by Nicholson's hydrometer- (C- U. 1942). Write notes on 
‘Hydrometer’. (C. U. 1943) 

7. How would you determine the sp. gr. of sand ? (C. U. 1939) 

8. How would you determine the sp, gr. of a liquid. 

(C. U- 1916, ’18) 

9. How do you determine the sp. gr. of paraffin block in the 

form of a cube ? (C. U. 1911, ’21) 


’tit™ faf*t£ m 

i qtTOs 'swsi % to 4*5 *r^*i c* ^ 3 * §?t* 

**3 3rt$ I fa* ¥&C3* ^9 s5*t*l* 57t* TOT** 'TO 'TO I TO 
TO*f TO i to* wi «wi *t* 



nM«f frosR 


>Ur 

s—(?) Mts 3 ^ fnfnfc ^15 *tts* cmn ^ i M^trot* 

MTOfii ^ ^3ii firm «rmf& w* m i nti-fiiMTO *is %i catena 
mi Mfro n?fnm *tit&*»i ^tf6m 3rt« i n^ntn cainffc w* i 
wro nt«faj - mu i (n) uwffc iFtro ^rt^tsr sr nTO 
nsfara Mwrsr nc* sptron ^fir*ts*r m? Mfu m?m m$cn i snroa u 
to i jfMw fcpai *fnm wi i smwn u ifiic*! tow 

Ml jf^W I IP'fa 'GSR I MSfi© = MU «R I ?FtTOn 'S' 
CJtfcTO MtTOif Wfsl Mf*OT nnn tot* Wf=11 mu I 

M'S 1 5t*t S ( Atmoshpheric Pressure ) 

c^ ntfnm «rw * • • mt*rn^n Mn^n ^fe§ i ^tw M’UT'S&M 
nW I TO*T WTO m %5<* 3Cnjn §n* Sin cto i 
Muro wto ws %sn to*i arcmn ^nn &tn cto i 
stcna =to M^?r$wra 5f*f i mijkto nfW, mw 
§M n gsr ntw> mu^cto stnG nw, c^s?gj ^4 stn n^len^i 
cn^t i «tfe ntf tfore >« nt: ( v\o cto ) i MMcto c*rtp 
cwp^ m ^ ntf cncu §nn mu cMfc sin «srw nire 

Btfl »pi TO M ** mtmcto ^tocto « nc^n Mu nw m%to 
MU *RWt»t MTO3 OKU fi«^tn 'Q Mfe* TOfi? TOR Ml 
nc<? i (gf&vs Bin mrm ifnrre ntfa Ml i ^*fi* 

Mi §ntnn rare Men c^f n^fb^s u nfon u > 

(vq^pfg to MM ct MiOT^ ncr ^w ^5? nteain 

Map^fro sot to»t fTO^ Mp sin i) 

i(^81 M3JTQWHI FICM?I «rf%CTO <2W«t 2 91^ 

froro Mu ^e«f, ftc? « ntc^ nM^r sin i c^r 

« 

ftw to? m ^FTO^c*t f?*ift^ fiw? sten? cron to i 
(*) ntu fMWtM's ^nVtM mmIm • mHm*1 s ^ u cnmi 
W ^ts ntenn (A)^^n^MOTnt^(sbeet)B^^filMMfiMM'e* 





*8* 


stt* sitiffal ^C3J3 CWtfitf® (C-disc) ^t« I 

4$ mro* ^ncj mfere ftwh « ’ttt^ §*t* ferora 

mi? >ro *rra *pn5»i 

8(TC* I 33 fwl 

*ftres ^tc5 &C 5tn i 

mc^* fcmrvm ^135 fti&w 
mcv i fasten* m 

wa ms ffic* ^rff^nrt ^tc>j i 

c^ mfea ^$c*r 5t*» t5 

^firaMtsi §wrs ms* fSni 5 r*t ^ «>*&*. 

*tC® CS f^t% , |t < 1^v5l ^lfej»^ I ^ *f*fC*f ^ftftffl TO I 



(# ^TU : *tffoH 4^/5 3 T t J< m 3ttt*ra qw 

toto^ 4#to *ftto TO$fi> to mre *%i to amffa 



<fftm amfe fcn»ffcii »rf'e i to to *rat$*i 
to i TO3? nt? 5(i i c*r ? srrtn* toj *®t 
mi, mt ^TO?. TOra* s?e*i* 

f5(S ^TO *\* ^S5H I BtC 9 !* 

*tf*TO <21 fe $f*T® 54 ms I CRtI> fciffet 9 ! 

qum wto crc* *(w c*^ i ?^?n to? 
BtETO S ?3 TO*? nc '5 5(1 I TO*? CTOTO *? 3 f w:w 
<(tc^ I ^tc>5 TO, W^ HW1 

to *n i 

W 9|affWTC«9 *fc*to *W5l 5 *t?N*1 S (0 


KttmTOTOf WlrttW *13 (Magdeburg 


Hemisphere) s ^ *C3 ^ffi» ^tm f’lvStsi* *?* cm 5 !^ A 'S B *jp*( 

TO c«»iPr fwi toto^ croi toh I TO 

^ i cmro* cro $f& ^iM g^c' to* i ^f5 






^ d i w to from ^ 3 ^ 

’jf^tcqj ^ ^tfer ^31 i ^t^f< ^t*iM 

*fto i>tfac*l^ *jjto *!ft ^t?W ^ Ttf$C33 ?H 

5t*f v£i?r f«\?t<ra ^r«rc^? 5t<i ^ 

^ ^to c^ffa* e?i =n i ^t*{ ^rto ^fto ^ttos 

^t>5 C1ft<TC*3 ^*fC3 5t*f C*3, ^tC3& 

(SjpvQ *rto ^ I Ottovan Guericke 

?n^t* ^ n<to 

TOR I ^ ^ Ito 3*to C^t®1 to tot’ll T>R1 ^ I 
(*) *n^5ii to* •steal >rr^ira «m c*too, *t**f *r^*rto 
**to to i fi^s fef*r to *rtt3i<T ** \ 

ntaire toi Jst'si *Fto TOfi> $>*fto *to i *rtca s?t utlto 
tot** *M *^*to 3^*1 ^ i 5T®r ^to *t* i *fto* *t* 
stf*to ntos* *ttt* 5t*r cw* i j>*t ?rrf*i *t* i 

yt<t i ^c*i ^ac*R SHsrfe 2 feto*ito *rfto 2 

f*ts^tf%?r ^5 ®t*T ^*tf*l Tf'QfB ^tf^c^r sr to^tf** to* ^*rt* 
^KRtoi ^*t^*j ^ toi* v£it ^nto* *m*i **ri 
^\s c* <£f?f$ *&v\ 5t* 5J1 (Nature abhors vacuum) fa^g 
TO i?t*[*tfa* *ts?r* *t#t nrtTO ^z^ *• ^r£* c^ fcfrR 
c^^i, sro s?c?i* ^*^to 3 *^ *to ^to* ^**11 

sfto «ltre I <2TO *fjtfato *fC* frtofa (Torricelli) 

oil &nffo* ^fat* ^t**f *tc**«ri *to to ^'to 

lye g RS fe*f" < 5fR5?[ ^t5«l 1 5t*f 'Q ^^ItS{ ^C9f 

JTC91 ^5f ^ftc 3 ? *11 I vtft TSW ( *lt?R ) ^ *1T^9T1 ^5^^ 

(• «si) ct?t ^ 1 

1 fefise^ito s ^ fsifet?i ^1 ®3» fM ^ 
aw c?rfri ^ten ^ t ^"^to. fkm m nmctf ** ^ 



fans 




i c*ft®rl ^ ^-Rtgr*f fori ^ ** i ^f&t* 
ywfi> nt?ra*(tf *ffcara ^*Rr ^5t«tc^ *rs qt^tre cTOi ^r 
*rtaf^ ’ttscvra rcw i b fori ^t^fort 

wt'G i ^f«9T *rafon ^tc*r to* ^ to *8 c>t: fo Rtfort TO i rTO 

«s 

fa* toto ntn^ toc*3 ^n® «rr?^f ws* fcsrai to 
i* c*n fo *1 «• tfo 1 ^c*t* toc** §to TO*tl (*) TOl® 

TO* I *fo3 ^ TO3 *TT?CT* 

RtTO TO* TO* ^T* 5t*I 

tot**! ^sirf ^«f«n oitss ^t 

TOt* *jg sf-sii ^ i t^tt* 

Torricellian Vacuum *C^T i 

<&* *tta«rw ♦twtfeai 
*ttw?’ c*-f tsi nfs^i to 

W1 ? 5f ^1 CTO1 3W 
SftTO ill C*^ ? f*^ tTO* 
dfon tor ? ^cto *tfo* 

•rtaii ‘*it^c»r?r ^n* rseto 
bh *if 5 c«t 51 &n toc*?j *w fori TOfo* to toto*i wf^ 
^ i tot* tot to to cto tocto 4*t TO'flR* ^t*T *TO 
bh to^s i rtr to *tfro?i rt*c** §T* TOfro C fo^« 
5TCTO fo*W« D fH 4*t RS^ffa* n 5C«T TOfos I C 
Bn-TORSCTO Bt*l I .silt Bn TOW* R<fJ foil Df^5 

fo?n *c* i Df^s nm *scro foi^ft sm-i* ot fo to* 

^C«* «*R I >ITR7 TO TO silt st Bt*r rto i to*-to foTO 

«tcw %b Jrtfare csfri *r* f*i *rj*scTO 5tn toc** 
r«g fan fcq'VrrSl *t*i TO*wsc* §to* fo* dfroi *tfo^ i 

W54n 5i*T=^*f CTC3* ( rs c^is f«rs) ^*ta 



**^r ftar 





1* CW fas WW-hxpXgxa 

(/»— n 59 c*\: f^:, p - *rtwra £=* ^fe^tvs w, <3 - > ^ c*i: 
ft: ) 1 maw* w*r m && sfi-scb* ^sbnsI oq ^ ( .srfo ) 1 
ftaftifts tfffl*! TOT C3 5H *lt?W-^CWI ^sl 

fan *rt*tl *rto : — 

OF; 5t*t *TP5l (vertical) &5>5ra §*RI f^ 

1 TOffc* ^Tns ntn ft^s 

^ ®lfa* *li*CTR IS 9 !* W1 ^5v»1 

WC* I qfa TOre i«)>5 **1 qts cn *rtei ^51 

Oo $ft»* ^sr-si ^ 4 *RfR lift <gSI3K*l ?t$ ]j[fa*1 ^TC 5 ? 

w to ft »r^f nfac* ^ftsi mire sfl i «rc*r *rtft <rrf¥re 1 
(*) TO ^C<f ^ftTO nRTOOB* I ^tffeTO 5tn 
nftrc 1 ntsTOB ftra* ^ 33 5fgj ^tftsi 1 

« 

(*f) Tf^WC^ni 5t*t ^tftTO *1 *FftTO "lUiTOTO* §05^51 ^1 

I ^TfaifS Tllftipm *OT 'sTOCTO ^*Rl W I TOffc TOR WR 
TRft ftftR W fwl I TPfl^’tttfTO ^fiftOR TOm 

^*r 5t*t *ft« 4 <r *fr<rc*3C33 ^66^1 ^ftre i 

(*0 to!5c^ *I1TO *rRW C^H ^$TO ^Tft ^ftrc 

fro ^fft^ ■$$&§ *tt<iwB* ^5^1 4*t qftt* i r«) •tfre 
^tocsr 5t*r •tRwss $bfsi w i 

w\ i ^tfjrwra stG*la *rfii*rM: *ti? stn-fcxax 

* 

pX^i 4<ftCT h - *»to c^: ft: faR«i 'So tft», a - i ^ c>t; fft: ^1 * 

tft», p - *rnra - **•*, »b-i i 

C. G. S- «l e rr%^ «2|ft5 <l*5f (Tl^ftyfc^ ^H'QTO^ 5T 9 ! - q>4J X i 

c >is ft: *rr?io ?3 «B 5 (- vs x •>*'* x »ir> wftsi • 

- v5t^ <2}f% ^ CTP ft: |•■■(^) 



firr™ m 


>io 


o°c * 8 «° i^ta 313 

- >*oi®*ot X i®* ^tt3- ^$3 <2tfe atf cm % 

3t33 313131 Ft 9 ! (Normal Atmospheric Pressure) 3 ^ l 
F. P. S 'SW^fas v£^ 3 < tfare 31 ^ 3^3 5 tn-«« 33 tfa 
*tfac33 ^-o.xi's'fcx **-*-■•■('&*) 

} ^ <tr 

- i 8' ( 4Tfa it ) *lfSw» 'QVR * i9*nt X 

-81* ’ItS'Sffi vjf^ aOf* 

( 33 $fa »C*T3 **?*- **-* *n: ) 

iHb- 

itfV t ^Tt*| : 3JTt3lf3£tC33 3C*13 

3J1C33 3t3*f%3 31^3 FTC33 C3?t3 ^T3 n 53J ^3 31 I aft 4ftCBpf 
<iC* ft 9 s ! *F3l 3t3 3TC3 3tS3'GC*l3 ^351*1 3C33 ft S3 4r3(TO33 §*13 
f3BH1 .*ft *1 laXhXpXg *tt33«BCV cifafl atfaca I 

Mb- (3F)* % 3TfC33 3*?ft ^C* aftc35 C5$l 

3^3 ^5tC35 3W ^3 ^[33^3 Sift ft W alV^^fta ^5f$3l ft^S f%$ 

1^3 *T3M ^ 4f3f* e fll®l'5l W$1 3131 4Mft^ ^3 I 

C3$«F» 3t35«C9!3 faff* afata^i vH^ fa^fv53 ^31 3^3 vsl^l 
^W *131 3t| I 5tfa>5 C3^3 * > 31^ *13^ l 

SfT^lt* >«V 3l$* *f3$ I 3^3 33ft* 3F3*ft ^33 fk* 3f~33l 

3ft! C3|*3J 31^3 ft^fe 3131 3*31 3T3 31 I 3113 333 331* '•«}»« 
*313/31 cm fa: iftc* 31$ =3C33 1#|«^1 ^C3 ^ X ^ 3ft I 

f%^f3 <2jf» ft^llftriMa $55^31* «°C $3331 35C3 I 3^tC3t 

falC3 (*»• • •') - * 1° *1: $3*31 I 

M* *1 I <51^*11 : ^ICI 33f fcfrl 313 3t33 

331*, St 9 !* « <S**>5l ^^5 3>‘C3 I 33TC*3 ^gj fetT3*J , sitC33 

^3(f33l ^3 I C«?^3 3t%33 3t^3 f33 ZK 9 !* m \>t 3f*F finl 3^ 
3tf^3 ^3 I ^3*^1 <4~$ 5t3 *!t3 C3 31^3 ^f331 3t3 I 



*w< fw 


It 8 

I TO (Barometer) : CS S3 fwsl Stl^OT' 

sts stsi sts sststc* s*i ss i nfirc-sjtratfs&rs sf 

«f*t3 SS 3*11 ^StS (Cistern) SltCStfsfctS, stfS'S (Siphon), 
STtCStfsijtS I Aneroid C^U v*3«T *|tft«f SJS^ ^3 srl I 

^TS-STftatfa&tS % Toricelli Km TO 
^*?f& ^ CS^tS ^WCSS *f13CS3 §S3 

9 im»TC3 ?tto C^T^fiJ 43$1 ^T3t3- 

SJTtSTfaijTS ST'SSl StS I $St^5 43^1 3? 

33*013 ^f33l *StC§ I StSStS 3tfe*1 <aqTST3 
301 *ft3W CFftS* v£!3\ ^fatSf StSW 3*1 S^ ^tStCS 
^TtS, St3S3C33 SfaS^I SfC^ 31 3^3 43“ K* K*t 
^tsics 3tot si i cst^ ^ 55^1 

stHsts c*zm ^ f&^ « ^tstss stsos >sm 43* 

STOW STC3* <3.1 I Fortin’s 3JtC3tfs$TC33 ^TSTCSS 
fsTO 3T3ST3 StSl 4^ 'TOfsSl ?S 3*31 S3 I 

Fortin's ^TTOrTfafeta-^Sl SifsWFF * 
f*t^ ^T3t3-3]TC3lfsriiT3 I I?1TO f3Sfaf~TO 
sks*: W S 5 ^*^—43*fi> 43* csrai 4^ 
fai>T3 3*T53*1 A Ssts «St3t3 *K"l I f Sfc^ 
fs^Si, tss ^ stss^s 5 stsot 3*fssi 4sfi> fsf-ri 
5fk33 B 3T33 ^TStCS (Cistern Si reservoir) 
^StlSl 3T31 S3! Km ^SCSS W St^ StC3* I 
SS^S 3*lfi> 4<Pfi> fH f*P*W3 C 3W3 SCSI ST'5T«TC3* 
SST^I 3TC3* StSfC' 5 3*lf& WtfffSl SI StS I fTOWS 
es^fBar 3*lft 3*T^3 D CW ^*T3 StCSH StSOS 
^591-fefS 4^3) 3 ^5P KWH ^SC33 «R"f A CStfel S3, 3W3 3*fC53 ^“*T 
E ^ Iff | (S) CTH—f*!35C*IS Km §*ts ’tics srafafsstcs «tts 





ifJtW fiW W 


*. c*\: tfo 5^1 *ni"nii fa'rfte ^tiM F 

(Slit) i *w fwi *itwra wfare *rte9i m > 

*5$ *ttt*r f*rcc*ra *ttw 55 $ c**\ m 
^tc* I c%*\ ^fspc^s c*fi>fai>tre WHf ^ffcl «itre i 
*** o* *s7> cm ^Cv5 bo cm HW ^liM i- 

<jt$<J 5t*f *rt*rfa«!>5: $$ ^fara tiwf 9 rtc^ i, v$^fB f G 

vn^f5 frocera N»t1%<! c^t v *ifci ^si'i'-a mn effort 
^i i <«rt% T's -sttn (■••* $fa *tt*) nteqi m s 

■StC*I m WITS I vflt ^T3Cf^ ^3«1 

A 

cvfftTfa fa sot* ^r.v\-$ fa* ^*® I mmfjn ^ 

T ’Jtre i fa) 1 ■! § 

*R*S *R ^ CBft^l "<It<.*—*tt5"« -P WBUpP 
c5t€ H fas^ fal *ttwa ^^mUmpBk 

C^I WJ *TOT C&T6 J, FTOtS 4 MWS & 
r <ifa <dfsi? ^cs<i *kc*t <4* |«i *rfc L J ~HlBHg M 
Ts^st i *td* *ftcq 4^f$ Nfara v£j^ imi 
*tra ’ire* i $ LSSJjJ" 

3tt-3fa *fai ^srr^rm^E *rfa*ra 6 Hi 

*n qtq i ^mot Ttfk^ ^*fB c;Sr 

StWfr P I C*m <2ftW C¥t*i7 

x 5W? stfasi ^tc* i simn fra? fae<r fat 

^ffasre ^ nfacra 5t*r «}c?in ^ i 

vfi^fS Q *rm®Tc* f^c^ =nf5wt f^nitc^ i f^ic^ 

cw nNPRr ^ 9 ra^9i ^ c - r «c^c^rs 

(Reading) : 4NW I 





N $ me mwi Q fat;** m sm* nt^cw «af^^i^ 
frcni &£t m fm^-f m ^c<t i 4 <r *mro ^ ^ot 

<*ra m cw.^3 ^ wft ^ ^c*t <rrc* i 'stfmiti^? $ ^mtm 
^5tf%m:* 4*w cq ^tfam^q ^fc&q «r w (0° mn), 

m<rmsa ^S?I (convex) $nma*r 'e n-srts ’Stf’re m^q C“PI 

-2fng 4 *$ 5$c9i mre i ^ aftqra ^fams *3 j sstfmqq 

fks ^tdq *£iw« mm c?ji> *tc* i csftqq tjfoq* 
ntqmsc*ra ^*fq mfam *imtm mo t cq mm csrfe ft* 
*?fc* mfeq qttcq ^tftrafN q* *? i c**f cwfam 

«TC SI'S i 

mk* *Kt*fr*fsf s mi? 5 t*t - a x /I X P xg I cq 
a qrfqtt /*> P , g *qsnq cq$ cq^ *t?rc«i m 5 ^ &h ^qsrrfcq i 1 qWafr 
: (*) *K£*tt«f* i «w qm* p o 

cre«i* £mff /? qwms i ot*rt *to «« ^tjBgw cmem 

^qtcs i (*0 «raf o fsrarcarai ?tr® 

«psFtv*f g *if*qrf^ ^i i ?§v° m^-mo nfaqf^s i 

8«° o mjs^cst m$q Ft*f:* *rfa (Standard) mn qfsm 

ftsfaftre qiftwi qfal 5tn mc*rtm* *m ^: H 
{l-*00257 Cos 2a-l*96fexl0- 9 } I vWrH-0°C 
§*313 mcmf^NS &6>51, a-qqftl, A-mj3^5*T 
CHS fqfetW §55^1 I 

^5tt3lf*ri>t3 (Siphon Barometer) : 4 *$ 

iftf u ^tff^ *T55rc*ra ab m$ ^5 , de m$ c§t& i 

«Mt fisn Dc^ 4*fH f|i? i DE mg ^fqtcqq ^ I 
<$$ - ^tqq^q 5t*r i 

Aneroid 5 qC31 ^\W& ^ ^ I ^ 

t5 st*^l«’fjjtff^ ^squ ^1 tot ^fqqi «rfo 51 qt^q qrai 






t 


ftffo ^rf*w w i tsts ^ ^ 

^ti? stn *rr>«si qt* i v£j^ v$*f5 ^3 c5tstff% qm ^tnt 

^ «r^t^ ^°*r i qt^c*F qqt*^ *flqi ^rrfS^i cwwr i (sea!) 

I ^ ntsssfl qfvSq *ttS5 ( thin 

clastic metallic diaphragm ) l *ft>sfi5 CT>^ Wf^l 

(corrugated) 53 l Htra *Tfre3 ^tf^l 313 t 3l%33 

stc^ *rfat3 *rtef& *i5rs? >rN cws (yield) i qtq? 5t*i 

3TT%t«i tora* jto safari *rft, 5t*f 3stot fc*iwra fa* cfcto 
I vflt WtW ffti *fa3l v£|<pf& fatf-t* *tI>TC* v£| ^ff} ^<m 

c*^* $>*f3 53 1 v£)^ to*? *rft*tfrri>T«* *nx 

*fa*l **l 53 I *#’, c®r*n <*tE* I 

rec^ra wmt3 *crfa*i Jf > ^*t *c« 1 ^ qoa 

^*v5*T ^55^1 (altitude) fatfH* oq*f& C*®T STIC* I P$*9 

*rt^5tnrtf|' *1 *1^5 31 ^5® totW* ^«35l '•Tltot* W 

v£lt 33 3J35T3 *OR 1 t^tc* ^ far Wl 3t3 I Aneroid 

3JTC3tfato §55^1 fa?*r<F sitT*C*I ^t5tC* Altimeter qc*l 1 

^T^rtc^RT * (*) tow* ^tc*rto ^ 

$5^51 ^TfOJ o. $fsp | **1*1*3 

§W$-\ ^ 0 8 ftfntf%«l *C®3 ^§BF$1 ^3 *-*> *&> 1 ^ $$ *3*1 

3l35t3 *to ^^1'? W *t5 3*T *t|c* ^3 I (’0 31313*1 $56*13 
*rr?ic^ ^r*f ^ ^ 5tn ^ m 1 ^ 

1^1 «r^r ^t 5 ^ ^fwi ^ 1 ^ ?$z<5 ’rtf^r w 1 

sjtr^tf^^tcn ^ ^ ?h f%^<i ^*15 

5t*f to ^t09f^ ivt? 5t*l » (If) *tm ^tew ’Ifw 

qutf (wet) 511 I 

^tisrfWMc^ ••I’vtfwi s—^JtraTf^T?t^ fW ^ ®t*i * 
^55^1 ^t*n ^ti «n=n ^ 1 


- ~*+t V V. WAiidu « iV) 



’W<' 


btlr 

(>) s—^at*ia 9ta atTjreaa *fa[a^i atfara 5T*r 

ate? i a^ ^ a^ §aca §$J1 ata at^caa ifitrei ^ aw 
5t*t€ ^5 aw I C^^3J *13jS3*T ( ^1 ^ ) «ICW *T^51T ^aca 

<^1 WtfiffiR) atS5t*t aEal aittatfafrtta ataa 9C9* $BR5l afaai at^ta I 
ata a*a aitcatfastta ataa <sraa § 55^1 tftc^s « wtftf*i’»ii aatarca 
h x ^e h., ca: fa: ^s sire ca: fa: i 

$$ ^7 atp aafa - 

.*. ^ ^ttaa am^srea SbbOT at«f*7 -h x -h 2 ca: fa: 

.’. . ataa Sftaa ar<*7 -(h r h 3 )§55^ fafa£ ataa- 

WSa - (A , - h *) X ix g. 

’Sttaa nc^j viia atf ca: fa: ef^a ^s H ca: fa: §55751 fafate 
H aa ca: fa: ata^raa ^-Hx 1 x P x£. 

.*. HXpX^(// r i)x^X^. 

H- /*' ~ /f “ x >»** ca: fa:---(^) 

a7tcatfafra cafaai faftaa *£< aaai ^tcaa are ca^ai 
^atc§ I 

§55^ta «27C^T^ » 1 • ^tf> at?a St 9 ! '*& aw I §U5 1 Sft^lCSfa 
99 aitcatfafra aja^ta aai ^a i ce^ ta ca^t arcartw^ 

catsj9 al^a aat* a*; §aca §fcl ala ^ afaal ata i ca$w §acaa 
foaTa t^<? ^a *n i afa^ma fa i ^ §55) 5tn ws fa: fa:, atfafa^ 
fa8*« §?B) 5ta «w* fa: fa: i 

fa) fa«fa s ^1 ^tca faataa faf§s aaca 'Q ^jkh 

faf§a ai^re ataa stcaa ^raw aa i ^ ^tca ataa &t*t ala? aatc^a 
§aa fa§a *Fca ^taa aats afac*i ^sr aca i 
§^^ 1 'Q awa nfa^tna §»ta fa^a ^:a i §^ a^fac^ 

Bt’t aw aH at\a ?- 9«i ca^ i aptc^ 

at^'s ai^i atfac^ at^a aafa .w st*f afaai ata i 





'it* 

^Jtctoto sfosts JR (* <r: ft:) to^ 5 gf??te 
*ift*i wtt^rl <rrr i qft cm *vm v\\m sift ^ 

fm *fftc*r ( o c>t; f^:) §5& 5tC*R m ^ fiRsiW^f 

c*$ ^tCHS ftc^ eRtft^ V I V<9 ( storm ) VH l TO^ffa 

toi to to to m -^r^tn ^t^twt^r mw\ cto 

m i ^R&tra mutest* ml to i 

ya** i *trfc*r ^ftRr aforTtf s (*) cm 

fto ^tf^OT t^i f^ mm~< m to ^ gwra 
to ^n*itf?n® 'stos >rr ^ srn i c^s to 'ew* 
tor* to! tor to' 5 mt^ 'gsr-s^f® esR (^»'otr) 
>33r i 

tfft^l—Baroscope 3tW ^ fwl vfif T«Hl m *Tfo I 
■iivf5 TOR vs A WTO* (globe) C^tfr ^ *ltTO «m 
TOTR fnwra w <IT^R1 foil *Pt®R^ (counterpoise) I 

(r)§°r ^ton cvmu b f^m ut^i Tfft'Q i 

^PfcJR « OT*tt?R c«>Tf^T=t 5fWe I 

c^mciR f«TO<r <tr T fail ftqtf 4 R 
mc*i to Wtos tos to ^rf to i 
WTO* tolRR ^tUTO* C5R TO«F 
c^ ^<m tV c^ to ^wt to toirt 
cs^ tostto t tora mt^s w* 

§sm$ *m to i to wft &f5t*t totfw 

to cntat** fcqVl’i ^ ^eto <a?>5 'Q'sr c^ i 
5 $ tots >RR toTO3 *to 5t*tto tore 'Q ^ «to* cm 
Vi ^ 1 

(*D *rm«fs w s to ^ wc<i 





*Wf< faTO 


sft * 3 115s w* 1 t^i *itfe^B &flstc*ra ^ 

ftafaftsg *rc*tw *r 1 to ** m«fa «JF5 wt-w, 
^i^mrnr mr& w-w,, *tw«fa attfarar* *rct*-d x 

W U| 

w 

.*. *m< nmi wi-p. d ~ t qftqm *ri <*rp 

w w w 

Wl -P. 1 . OTR *Tftj W “ . P - W x - —ip 

Oj ^ a rfj 

( 1 - P ) 

.*. W-W. * - J-' ~W,+W 1 P.(a~ rf i) ’FtaiP’pWT. 

~ d 

W *rowqv « fafew ^ »t<rtc^i ot*i s 

w?r cwr ?mi ^ nfe'o *troa «rto^r v£i^- 

nt^'O TOR CTCS <TO^ ^ I WON 

C^i ^1 ^t*p1 TO w I <P#S?3F ^1 ^ ^ *lt&© WZ?N <OT 

*rtfc« ^tfr 1 4 $ *t*j *n«faw, *m mm n\%v 

<$& *rt &9 ^toi to wsr ^firei w* ^Iro 

*troa 'W c^i fa^s «ito TRjp >tc^ ^^fcira *twR ^fsim 

'QSR WON 'QSR ^ 1 

fa) s£R%{ mn SW* ^tf*|<* ^t|J9 'QSR 

'qto* nf^foj ^ 31 c*re ? at^ta ^t^f *fk&i ^rft'TO ato?,i 
to *1 atetra v w. m: ft: ^ngftrai 1 aflstara 

V ^s mi ft: 'Q^R ftns 3TT5f?r V *b c»t: ftp cqft 

cspft ^ *mrft^ jpr atettaa wi V 71 mi fts 
^n^rfft^s wi ^fro 1 ^5^1 ^5^1 

««R ^fTO I 'Sft aft^i ^^5 «w*l ^ « ?tf? '©TO 5 lt^ I 



•tjtm vi 


i i i 

I (&$ (Balloon): tT^?, ^-TtStT (air-ship) 4^5 

'HWtW 9tfel TUl ^ TOtC^S 3*3^ TOft 'QSR VPTtflte Tt*ll 

, «<R vfK *iqp totn «ic»if( T*t ^ i *tf<T totcn ^f5 fcns- 
far tot *4$ TO *fl<fTJCT HZ$n Sc^ITO-HRf ( lifting 
power) to i c^t ^ <ot *tTTt -sfitt^r (*i«n ^c®t'.*rc, wri- 
*tjt*r, ftftro) ^5f% Titt i sfttffa sH* 1 *ivn * 
smu nrrsiT^ ^teT » *iw* «rcfr$ ft^-T^itt? 

(safety valve) ^farf fotT® *tim TT% TUI Ttlf l TO T* Tfi* 
* C^W* INZW Wt* W*W d^dT, ^ftTO-V 

Tt^n ^faTOi’titOT Tt^-V'. .*. *rnr® 
vjr-^ip totn-vd i cq*jpsra *tJtc*ra «®rc-V'd' .*. c^ipir 
*if%- Vd - V'd'. 

*K*Tte ( Air Ship ) : %y\ V*$ C5Uq *t*JTl I C^JOT TO 
*li>3 5tf*re 5tTl (propellers) * *t*f (rudder) qjTTl fro <K*Tte ^ I 

to fm *r-c*ttroif *tf%n ftT ftifsre ^ * t*h i 

^ I frTt«l T1 «rWW (Aeroplane): Tff? CBtfl 

«tfl t $TO *TNtH (plane or sails) TO* TT *1*^ I 
iTOs fsufafte *K«f *ttT : (T) f^'SftTstU TOtt** *P®* TTtTtT l 

’ $TO $KS TO1 *tCT I («f) «ITO *t<rt-*rt*ftC** ^f far 
$f& I (*t) TfatC** >T?5 ffitT 5tfa^5 &tTO'^JP 

(propeller) *tCT I *t$* SffofaRl WT TWt&l afal *fo I 

(*) £fW (tail) « TOf (rudder) CTO* ficT *tfcr I £*t* foil ** 
*rafC*|C* *f*F$ T&tfm 1 

&V© I TCTORT «pi ( Boyle's law) : ^tttOTT TOW* S— 

»HT$ .4wtl *tft*1 CTft fifft TO* ( «TO* ) C* CTfa ?fflC** fc*t* 

to *lrfon*1 -,v#?|.-irtpni W $tt** Twt^^tc^ 



>M *W< fiwfa 

I ' 

•tfwfira />i, p„ p, wn «tarf*t 

«rt^ ^ ®i > »a 

1 t* 1 . . - 

V x *c— « «,°c V a ®c~~ V x px^K,V 2 p % ^k t v a p s ~k 

Pi P % Pi 

• • »ij>i-®aP«“»«p S “i( W ).-- ('5s'®) 
StCSJ’WlCiRI 'WR'CT 'S' Stt*tS *mt*» 

fsnii^W (Experimehtal Verification) : 

(*) *rara ?—ab $t&Rc*i? to* to?? i 

§nc?? ^ m i ^to? 35 4*® flw «j?-??t? *? bec mil 

«tt? v*W® ^ ^jr CTO1 O#I <Ft5 *? CD? ?f^ *RW TO I 

$$® <tt$i to? ( m 'Q n ) ^ii ?fro ®fcr* ?i 5rr*?r^ ?t? 

4?* TO? C? CTO ?t? I *E?? TOW* 4*® 

cm S «ltC5 l CTO $ ntt*& TO ^®1 TO? I AB *?®? 

?Jt? ?*t* *^5 to* f%ss?$t? TO* TO\5* ?t^sre? brcTO 

TOTOfa? 3? i f*^"? TO*t? m ^c*? to AB *ra? mnr ?: s?: ft: 
*RC? TO ??fcl TO? 1 AB * DC *TO?? ft? « ??t? *E?? 
??fr| W * f?W5 TOR *(<TO? I AB TO? ®*t? «TO w TO,?! 
R*J?Jt? TO?I 

W) 5 (0 ^tsyrcrcroi *mm st*t: 
CD *to i** TO* ?t? TOtro ^ to TO* 
TO5oi to? i cd to tor? ®n* ?ti- ’ 
to i vu^ to nt?c^ *?i %i 
AB to ?? *titc?? ®?? fen i ,\ toc?? 
TO-vij? mpwt? Ft*f (one atmosbphere ) I 
tVwffct TO ^ 4 m AB TO? mpw? Itff-'lt I 

tow m^wwi to-# c^ f^s tow (mc?tf*®t? ) i 




HjtOT ftfti w w 

<*) FteW s—?ft CD to? «vhiarv w ab 

to? Wot *&zm crc? 4 g ?? wi stn w w?to? sth? 

CD? wot *? ift*i ?rtOT Btn *? ?fcc? i 
CDW §W I $ TO$ WOT ^ ^ ?$C? f%* CDFS WOT 
^ AB?* WOT S55J ?fe>5 §£ ?$E? 4 Tn ??» ?T?3OT h?T *ftc? l 

?* ?t$? §?? ®t*i K -«$ to wwcva bicW ftwtif ^n+W: 
*ito? 5t*t /> c>t: ffei »<$ ftf??i ?t? i CDt* ?tc*t Kftn 
^ft?l ?t$ i cvi c?ft?i sirej* w ?* ?T?jbot i*rtj ft? i fcwt^ 

ftTO W? 5tn ?tft? *? i ^ v* $W1 *i\ ^a» i*,. o i: ft: 

»n?\ P \ P* P» .C?: ft: 

4?fc? />!, />« /> 8 .?T??TO? 5tC?? CSC? C?S& I 

(*) mi?rat*nr —cd^ ab esc? Ste 

TOt« I AW HW #lt5? ftc* JtffTO fa* CD? WOT *»l ?? 

ab? wot ^ mftc? i CDf® wot ^n? 

Bt^r-W.W*!?! 5T? .\ ?* W? 5t?-W5TO? 5t*l-S& TO 
wwc*? bn:W from i CDre *c?* mw wtfcn ?t? i c*? 
wfm efcSJ? ?t? ?* ?t?*OT frt^J ft? 4?“ ^ TO? w?- 
*gre?brc?j? from *? ft? i to^? fcwi ??terc? j 4 ,j 8 ,/ 8 cm 
ft: 'Q p 4 ,p 8l p„ cm ft: i p 6 . i»e W?to? 5tc*l? *? i 

C?f?C?, 51? 'Q *TtWOT W^-PV-^-^p.-IaPs-^p*- 
J&P&^ltPo I ?CTO1? ^31 i2fW ?C? I 

TO#81 (Precautions): fa) W? * W, W ?«?l ®ft I 
Wfa Calcium Chloride-^? wfa?1 , *rtft?1 AB TO *f% ?f?OT 
?t\ 3? I (?) CD ?|C? ftc? ?1 Wtfes ?? 

vtcn* •fiWsf ?f5c^ me? i (?) mftw »r? mi?wc«i? 5tc?f 
?f??^? mc-rt?? ¥fiw •riftw «ito « cm?? 5tcn? ?«■ 
^rft? 3 ^^??! 






^8 I StTtoTO 'S $ Wl ** w ^1 ftftl ntfOT 
p sun 'Q qntro » * d ^ w *> a sitn-ww **Rt* 

WTO « d A ^ I 

, , <jL 

^m-DXd"*)! rfj ■ —- 

<1 

TOt*ra n^mt* . .*. d J -^ J -*('5>8) 

I cw (Graph) *t*1 TOWRI S Sint* 

nf^Ti c*tf& nf^^n c*k cnnfS n?rf^ 

(rectangular hyperbola) ^ I 5tnt* ^ * ^t* C*tf5 qfasi 

- c*tn c®jnfl> 4*fi> (?wi *&cn r 

tr 

nft c*fa c*w v«i*f5 ^ & to 

&fb St*!* (variables) Wn 
^ I ^5v£|<f C*M *f*1 nrs 

t2T*rtf*r^5 i fafwl miens ' 

effitW* nt^t* (isothermal, iso- 
equal, thermos-heat) ififfitn 4 ! nt*f *fl** 
CW* TOTt^* 6*1*1 ( isothermal 
curve) nt*l l 

yi^ I «rf«K *1 Wt$5 *frl^f (Perfect gas) : CTO mtcn* <3 

c*^ sun pv nfa ^ to cn$ nxtrc* ^t*K mtn ntn 
n*^ nm nt«*i nt* ^i i ^sto> njtn 

1IJ1CT1 to ^ts^l TO i 

,.-. yv» l ort^s* (Faulty) ' *CT *ttTOK **CT 

4fc*tif*t»r nitMtfl&rtiw ort^ff Wj wi«n ttiftpi swc* 
Vf3 *facs «ft%«t ’ll Fortin *Jtetltfi&t« N fFf fc*t« 







aitfTO *!TO TO3 TOI>1 *1tW*t< I TO stfS, aftfTO *TO 

to& ^ Si c** to* ^ tto* »r#i *itwrt< ^ 1 
5tn *1$*^ TOOT ^ifopitc* *lfW5f 3*1 to 

^ atw A -*ttawrara Mr, /-to ^r^gRj? Mn CD *to 
tos Mr «it* ft«i s* i to ** 4TO A, -*rr** 

•sot Mr, /i-^ot- Mi i *fa P-at^s *iwot *tn, 

/i - TO* tfifTICBg^ *$ TO TOOT *?* *r5?*tt* (P - /*) X a l - (P - h t ) 

t 

Xa l x i 4$ *^***1 *$ff5 P *ft«*1 *T* I 

TOP What volume does a gramme of hydrogen occupy at 
O°0 when the height of the mercurial barometer is 750 mm ?, (1 oc. 
of H weighs *000089 )8 gram, at 0°C and 760 mm.) (C& U. 1918). 

•*•*.17at* *tf*t** * 5tC*t (N. T. P) 

i to’c*: ft: to i 

.*. 4$ &PTO 'S 5tC*t > aft* *t&$TCTO* «lt*^TO- ; • ----- 

• »«*lr>tr 

**: c>t: ft: i 

TO TOJ i«* ft: ft: 5tc*t « o’C &POT > $t* *t&5tCTO* 
^tiTTO-V *: c*: ft: .*. Vxit*-.- *-x^* 

• • • •tr^tb' 

.*, V- - - -x oo ftfct* i 

’••••V9C9 

«t*l 

1. Doscribe an experiment to prove that air exerts pressure. 
How is the pressure measured ? (0. U. 1917, '18, '19, '26, '37 ; D. U. 
1981). Express the normal pressure of air in absolute unit. 

(C, U. 1947. 

2. Describe an experiment to prove that air has weight. 
Volttdrei weighed ft flexible bladder first when inflated with air anti 
•afterwards when it was deflated. He found both weighings to be 







equal and conducted that air has no weight. Criticise this conclu¬ 
sion. (C. U. 1926, *44 ; D. U. 1929). * 

S. Explain fully what do you understand by Atmospheric 
Pressure. (C. U. 1921, *22, *37). Explain fully the statement, “The 
Atmosphere exerts a pressure of 15 lbs. per sq. inch nearly.” 

(C.U. 1919, *41), 

4. Describe experiments to prove the existence of the atmosh- 
pheric pressure. (0. U. 1918, D. U. 1934, •*37). 

5. What is Torricellian Vacuum ? Is it really a vacuum ? 

(C. U. 1925, *40.) , 

6. Give a brief description of Fortin’s Barometer with a neat 
sketch. Explain its adjustments, point out its precautions. (C. U» 
1944, *45, *39, *35 *,0.11.1929). Why the pressure is greater at Puri 
than at Darjeeling ? 

7. State Boyle’s law. How it may be experimentally verified both 

for pressure greater and less than atmospheric pressiup. (U. U. 
1924, *38, *41, *49 ; D. U. 1927). „ * * 

*13 (Air Pre»,ure Machine) 

» A * 

VMr* I iflfe J— TO ^5**1 4* r fTO* 

<&to TO TOW* TO ; 4^fa*F 

^ TO *1%l *t* I TO*ft** *tS5TO* FtCn ^5**1 TOft* 

^ fefal *IC¥ I 4^ TO TO fa&TO (piston) *t*1 TO* *1 

C5%W ftro TOf»T* 1 TO* ^1 cTO§* fro WR«r ^5TO 

TO 1 ? I ^**1 TO 3 * I 4^ TO*! TO 4*^ **TO 

(valve) *j*to* **i to i to *1 *tro sttTO TOfrj* m 

often *1 to to 4*t $?r*i <n**firc** to* *1 *ti* to 
m, f*n?te fit* to to *fi*i cm i t*f*t fif%* tewc* * m 
f*f%* ^tff%* to \ 

j 1 TO S fa) (Syrinie)V 4*ft CTtfei ^Ft5 *1 tfp$* 

to* 4* to *t*fro* if'Q srwro fro*tf* to i froftfi* to* 



^tfr5t»t >RW« to w 

i 1 t ' ' , 

(nozzle ) c*fo ^t$$t fW%tf?(C*r =&*ra 

i rnn-sm ^ i ^tlro* ^ c^j ^tcn 

' siwr^ftPt* «pr ^ ciytt* i <4 Pfcftfir to $c« *nit&l 
®$c»r ^ $\m m sro *tc? ^ i 

TO# %53 fw dfw f^OT ^| 5t*t-fPl ^ w 

^tf^i sfcri <rra» Pf5*tP& to *tf*r i 

fror w wt g^i ^Btf%l >rm *rft *n—ofc 
§*ra to i ^5 fafni ^ 3c»ra w crafts* 

$Pr (cap) nit^ri §Pr ftftc*! f®ro *tfp *rto i 

jiot qjt *tf% ^t&l §Pt ^tf^Sl f%TO3 

a 

^ ^ m to i ^ cA sttn *tft 

’ w czft* i ^ $Pr fBfro ^tPr ^ 

^TO’l $gft«F (pen filler) ?K*I I WfaR (self-filling) 

wot ^ *FTO<J f%TO ^1 ^(5 W Kt&H to Btf=ic*r 

TO® m, fm *tfa f%TO CT?tt* I 

(ty C*ft ; f«|-*h‘**t (Common Suction Pump) s TORI 

V*" * ■- ~ r 

f?R3«i S—AB qm C5 tc« ( barrel ) *t*N P&* P »lTOf 

§ihTOl to i c5lc«9 from to E *fWfo Kan 

mm rf*rci Pratts i c5tc«u * Piteraftror* fearer 
^fB *ntfr M 'S N ^fts i t*rai mu ®*raffc* <rttcsi t cstaa*. 
fc*raPft* Off® TO ftfaOT *W ( spout ) F *TttS [ pfa$ *tTO* 
(handle) TO1 *q i 

fSFffl (Action) : (i) f*tfe«Rl ^Tnf« (Up-stroke)-Wta 
=i^i c^pr i PiBcsi^ ^Icw ^it? nfirw #»ro ^tfc^ i 

ft*!, ^ fti Pitew ^a?«t*nr «% m N 

sF^ f ?nr ^ t M ^ntchr ***1 wn ^ ^ ^*ttcB?r E 

seen ^%«csBt c^li, 9tn sitfti M *nt& fe^F 



VAr *IKt<{ ' 

‘ ’ ' ' 

<xm 4*t *t^cTO cro i to e tot to* $to TO? 

TO-TO TO fa* E TOU *ffe* TOtTO** TO* $TO TO?WT* c*% 

■ ** i 

TO TOt* TOE*t*<4*<TO1 *fe*5 M **tfe f**1 C5tC« C&ttfFI. 
TO btcto *$$ fcftfa sfare TO **TO *1 Pffoft TO ^65 TO TO 

J r 

c4m i 

w f*|fccTO faTOtfe (Down-stroke): 4$*t* PllsifS 
*t*t« I Ptfe** %5 CTOS to? TOfas? *fa/3 TO, 5tn *tfro 



TO M TO I *TO CTO* fa^** TO? TO *t£ 

rto* to* c5:$ c**lt to S5*ra N tftii ^ fa^* 
fc*t** TOTO TO Ir^fa* PTO* tfKTO TO =?*! *&*, 

M ^F*ltfe ftfl CTO CTO, Piles?* ***# P?**faF5 C5te$* TO CTO 
N froi Piles?* $*t** wfoTO TOten i to*# 

jffafcro to* to cto artre <*m PtkTO fenc** to F PpP to 

;*pout) .fast *tf** TO l Hf!$*f (Tube well) 4 $“#Rk« W®TO * 

<r ' \ If 1 






















. ’ («) f¥W ’ttmapra Btc*t «ww* 

1 r > ' ‘, < 

y&y yy fey> cstyl ^ i c^yg ^ to fa^ tyrtc i «* ycfa 
yy §ftcy yt «NH yytTO* yy^sy M yytcfa ^st «s fch 
yt i yy ** fd?i cy% §ri yi TO*! *rH& y^f 
'ytijy*i y$ in ^yttey cifyra «rtfyyfri yy ytfos ^ t *&, <tck 
rn yforfy^tty { intermittently). F yy fort ytfoa y* l 

(Sf) $C$lTO* (Lift Pump): $TOt^* CtlWOI yft 

f 9 tfcy *p *Rf 4 * yfa fofy yy F^ qpr «u^fB 

yytfr C 'Q ftqXft yy D oty y*1 foi to 0 
y*ft Scsfw *it**t yfey i fttera yy 

yfo \5 ^cy Ptic^y fctfiffTO ^ yy <*$ yntfe 
tfotl D y:y sfygt yt* 1 fntew fynyfro D ycy* 
ycy| war 4 $ y*rti> y^$ yfcii yfa 1 N yntd >5 
stn to 1 *yi cytcy 1 M yyr yy 1 *tttTO 

ftfo* TOsfy t 5 *tv yfey fata# cwtur 
fctfycy D 5»cy?r yy cy cro (S«*>«ty rafyt qty 1 
to ytfro cy yyr^tc^ yy$y yire M *nti? 

$ 55^1 *3 y*d>y cy^l yfcy yi 1 *'* 

• (y) Force g 4 $ yC 3 S A B TS* C&fcs «W# yt^fippy ftalt 

fata P yiw 1 fafcy cTO yntfr <TO yi 1 c*yy csfasy 
M. yyfi> « fW ^X?r yy F ytc* 1 F ytyy yfin^ 

N ytw 1 cste 4 yf 5 yy yytyr? Kre ytfsral yw 1 
fapnal s ycy yy ytwyty fn^cyy to-ytyrt yy K ycyy ^ 
4 yy fy^ycy fent* ^tlcy cFfc«y ytyy stn ycy, yy M 

• 1 

yytfe'tPnrl «®tt« ctrfcyr, n yy ytre 1 frtycy ytcs ymttcy f^scy yty? 

«rim ycy, m yfcy, M ynt^ yy ^ 1 n ynt^ t!%fi yy F yty 
<2tw to 1 tfc^jy iyXfroff yy E yy yitw cfic« afty, 






>v 




C5f« $FS F 5^ C?tC* I lilt TO CTO*I Wt<S3 
fW%S5 Sfef ^t%r 3* I 4% TO TOOT <ftp» CTO ffal *fj <x CTO 

fes>TO cTOi to i cron 

W y£$ nfc**f *TCTO 
^pmpb r fen* 

ftfe* sri i to *ssBt 
fe*ira ctoi to toi f^»* 
^c* vm fafe* «rccn* nfore 
fe*ft «TOn ^t^TO nfo* 

(motive power) fen* I 



(f) *«tfw («> (*) ^f%at»r W*t frof- 

*TCTO (Continuon* flow) TOTl % M ^n $$fB nW 

^froi TOn fan ^fB m TOrr^n TOTO^tcn *w$ ftifro 

TO fan TO TO l W Force-nttTO F TO® 4*fB m TOL«IWtck 
(air-chamber-R) %5 CTO I C&TO* fff* W ) TO* ^IB *W 
to l <rottfc* «tt* to! *^i|* to c®t*ri f*TO <TO * 

fnfore to N ^ntB tprai f to f**i tol^iwic* oro* 

TO to ^ 5 ^Nrl ^tn* fen* sin cm <?&to to L to fail fed * 
Pftara fe^nffec® NVntfc to to i stn TOntfro to <?&to <totcH 
vrsjfas *t\ awifro sfcn toc* ^ 
ciffen c** » 4$*icn *fcn* *if**tt caste 
«f*tfite TO I (Fire 

engine) TOK1I fen* TO ^f**te$tC* 

froFn ^f**t* to *ife nw m*ro to i 

, 0?) »lt^TO (S iphon) : A TO ' 
fw*1 ntarc* ?rl *rtffe*t opf TO ws r 

f ’ ^ i ^ I 1 i 1 ' ^ ' 

TO TOi ^5*n nOT ^ftto* TOl TO i fc*t ^ifB TOTO TO CE 

..■*.' , > > * 






*t^TO TOftTO 

^DF fifift $ ** c*t*rl ^*fB *3F *t& *t nt* hh 4 T*ffTO 
to* n< *%t ** «^c«r ^tfnd c*ffc to* ** A ntc* *mm 

%5 to 4 ** *5 to* *5 *tf% TO Bc^s to 1 «it$*T ira > 

'$rora **i>fi h*i ftu .fcltoii *tfa *fc* spin ific* 1 fro ** >ra^ 

ssich* toc* *fft ntcara cro &5*tcH *Tf*ro *fe* 1 

s to ** $$* to to^to* Ftn - p, ^sro* ito -<*» 

■ 

A « B TOR S5TOR t*ITOl E ^ F C «D fi 5 ^* %*5^\ 
?TOTO-fre h x *11 ifi ^?|9T *t*1 fifire 4 * 4*f3 *JtC*tfafrt* 

«cro tot ssto* §*t* $*t? *f*n *1*1 *t^s to nwi «tcro 

*JTC*tfi&tC* &5TO *tf*fcl &53f| H ifTO P-H 

« 

dg ?f$ I SfCTO *JtC*tf*iStC* $*5TO *1* .ftficifil *^1 *tfi*5 \ 

TOll Wtfi *7tC*tfifct* HCH* *C*J ^55 *$F5 &F$* fi 8 ^ 5tn ap**r 
TO &*1 TO I E « F cl TO C^D fi^r® TO CTO *1 TO 

*11 ,\ C TO X-P- hJg t D f*^C3 TO Y-P-hldg. 
4ltCH h l <h ,\ h\dg<hdg 
.*. D TO<C 5t*T 
m *r ^65 5tt*t! TO’tl *$C*5 ftl&TO* *F T*TO TOtfro *1 *F®*K 

C ^sm DC'S to tfi® *1 tos to to *t**wcfi* etc 1 ! C^* 
•p *tH *p«l *f**t* apTO^s ^s*H Cc® $frc* i TO 
<5*CTO TOt* tfTO *ff*C* I ( «#«** fwr ) 

^t^ronrfapat* (>) *fiTO* ^ *m btfj ^ 
*$c* i (i) *row TO* *5 c*r* TO ci TO *tfn *f*c<s *&* 
^tTO ss*cto to ntcs *tf*c* to* Fre TO « 

(h'-h) ^B5TO TOW** ^*C^* C*t***I TO?«*™ 5tC*l* 

^CTOI ** *^C* I ^*tC^5 «2Rtf^5 5^P* *1 I 

(*) ^*TO *JtC*tfifetCl* ^TO ^TOl Cgfe ^gjfSl ^1C«I* 

, ^TO* Mj(b)** *^C* TO*TO? W* Ff’l C TO TOC* 

ntftc* hi I TO* cro h «e TO *tc* i TOc*r* 



m ♦TO faro 

> , 

cro K «• tow i wfa s« *r£)iw to 

TOw*t< to* ^ wfw TOtow ^ars* to to$w <®?m *if* c%tw 
W $TO$*T W&S *• ffw» <#s TOW «WWtfTO W^CW TOWW WFWTO 
TOw ^eraraw ^Shsti town *tfji «• ^fTO *w wtf*cw wi ssw*! 
<2fWtW 5p!CW I 

(8) *}t$*w q-^fan ^sffc .^qwi ww*lwt (tjTO^w 

* 

TO3? TO *fwCW Wl I ('*») E^W WCW TOt^ 

W$ TO^5 CTO TOc*T TOw*CWW TO TO W^tW Wl ft* §TO 

fro TOc*t WT^CWW *tW TO ^CW I 

TO^^Cror S TOro TO1 *tfwwtw (intermittent) 

wm* 5 JTO *W 1 TO : (>) Tantalus 
Wtfc (Cup) : 4*f& A Wtf&W f^3W TOCTO 
(wt*1 Tantalus) TO 1 * (buft) C WWtW 
TO* I ^ftw f%^5W Wt^W B BJJrtfift 
I Wt^FCWW C§tfc TOW CWWTO Wtftw 
«rtw to frott§ i to to wtf&w 

wtfcw fitwtc* i TOscto WW» ^““f ^ftW 
• asKfaj C$ti£w fS* wto c«tt*wtcsi wtfBre «Pf 

TJtfTO W'W Wffo^ >8 C$J$ Wt$C* ^TOW 
TO TO* I .WWW TOW \TO dfcfew 
TOWft TO S5WW W'fcw'tWW f#W1 TO^WW 
4 Tn w*! w? to ffal Wtft* ^Wl TO I WTTO 
To 1 I **T$ TO* i 

(*) *!*%» WiMWt* (Automatic 

Flush): ui| Wtt TOW WWW TOtow 

ACW5 C^TO ^WW m tW CTOWW Wtt WtftW WW WW| TOW^ 

c§tfe tow c*rw to ^ to i wtwtw*t «&twtTOw wiw^s ww i 








(i) *TM (Air 'Exhaust Pump) cm TO 

V vftam TO TO9® 911 raw fTOW 2 (>> 

AD *ftTO W « *W C$tC« (barrel) 4*® Pita P *(10*» 

H 9TO fan ®it 9 ^J( did l (*) EFc? *IH( CTOtft 
(disc) dw i ^1 c*tfat*W i cd9% (IWH 4*® f|ar K qtw i 

cow 4*® fe n «ttw i to cb ^ ^ f|aroF cm 

^dtO* I <$KW N fas 
^ 4^® « Pt&to 

fSomoT^V®— 

^q\tr TOtfe v' « v 

^*ta* I Cd nti (receiver) 

R 

#:d C>$ *ttaC* EF 
cTOtfro ®TO CTOpR 
fart dt^frodi m% 

911 ttfdd^ ( Stop¬ 
cock ) M TO to 
*IT"«ttd* tt*l-HtnCTO (manometer) dC«F CdW ^ did <3 

tosj R^d f%ra* dfad 9 *i *0*11 dtn i 

fajsin: *ifc"TO dFtf Jtcd 9i s vro® Pforo ^d'MPK^ 
3d* sro® faTOfws1 M tortfa s Pifccro ’rtfro *trotw $fc® 
?p*rtfe to *ffrc i Pitac* ®iow fa* fctftw Mow *tkPi* 
a^gnsi *® 911 TO$ pita fa* did ^st P®Wd %5 C6tcw 
V%$ *tTO3 to*, m ra fa* Pifero ®ra dtd?*OT ^ ^ 

utf*ft V **ff|> TO *ttC^F I R TO$ fl CD 3W ’ TOW 5T*I C5tt«d 
dtp TOTO c$td c*rf) d*TOi tfdcTOs* dfaV' **ttfc tfadt c&tos 
rstw **ro R toto /TOy st*i *fart did (*) Pforo fa* 






iU 

cstc«* aKn: ^ i 5t*t <*W ^ i 

c*fawV'*ntfeTO ^ri ^ w 

«t*t tojuot* 5tc*nr esc? <w wi ^rtf. v *nifc tpw 

*rrfs* #ri qtt i 

*IW ftfal C&tttS *ttt* ^ FtC*RI 

^ *ftra *ttc* stcn* ^ wiw* al\ R nta c&tcs 
-cuttr, cstos ^ligRFc^^tflstn ^tijwra 

m*tt cm ^ *tw i «fc^ *t?raf^ fti cstra c^fl 

< 5 tcn* tfcs *rtt* ^ stra ^ c*ft*fsr th cet« 

®Pnrt m i ^**1 Sri sf%re <ctrc qw R ’tfcsft 
TO* 5Tt ^ *fi*i TO c* V' to tfare to sn i 

fW) ^ *NTO (Double Barelled Putnp) l t *W 

faRl *iSTOl ^5tC* W* I ^ faRtC¥ ^f*TO (continuous) 
W9 $fi> CStOT fate? ?t3»l ffal n<cTO 

4?f&fafow&iw*raf& to i ^ 5*1 ^jtfcri 

*rfi5?lfel 5t?1 'Q ^tCN^ (rack and pinion) *J*^1 TO1 ^ 

f*lte?*1TO**l fc®*C5t« $^fB ^ TO** *&*M? 
*H?fB sw ** I ^ JffifB C*?ffa* feg* ^ TO? i 
^ TOTO TO* fWR *?Wl fW ** I 

f3<*t*t&RI ’artah ( Decree of Exhaustion ) * *tWm TOf? 
TOrt** 5t*t fMs s wa ?* R TOara * CD joti ^?.TO^ 
-v, cTOsto^-p, RTOaraTO^<TOfa? *TO * ^TOra 
d * P 1 fnfcra «M*r *itow « ^c«n[ V ^t\ 

nrai, ?w * c5tc« (v+») ^?tlhrt *t?? ^ 5tn« 

^ *fiwi nu 1 ^ >e p x 1 §m cmn ^5 «* 

,^wfi 

r 

Wl V<I-(V+*:<i 4 /. dx-(y~^Jd .(>) 





t stltf 9 ! *RaFfa-SS 

Ww ^ ^ ^ sets ftsst^stcs 

. pv«p, (V+o) ••• p >-(vt«) p .w 

fsnttfere ctfcm sts stf^s i$?\ sts ♦ffcss s stss 
v vmcm * d x sstcs * *n stfs*iM <*rtRnn stt i fates foito 

st^ (V+v) nr® ^at“, &3ts &tn * 

SStf S^faSl StS I SCT SS fcsttl SStSRS <* 2 « Pi’ 

•'• rf.-( V r| 7 )< ? x-(v^)’ <, -W^ 

.'. *p «3 W p» ~(y\~) p x - (v-+«)' r - W ^ 
Piters« s"^*f *ts stoss sts? s;rts « st 9 ! ssfiks </„* 
P„4S ss ^cs 

d "~(v+*)' d W P *“(^ + „)’ Pl -^4) 

VTw^ ^ 1? **1 •*• d * * P-*^ sts *9 

^s srt i *i<fc R 9 rr$re stsj^ wl sis 31 i 

(dp) ?rtW*CTtFF Si *!WS* *tt**t ( Compression Si 
Condensing Pump ) : $SfS StSl C*t3 SSi SfoS Sff £*t3 S* I 



sssMAB <wf5*rsFst$sc$t$i P4*f&st^fas^Pitai h 
fwi Pfc«* §te si ststs sis i fates c*rts *estess c*m ^(5 sstfr 

a * ft, R *ItGSS fHCSF CSfC*I I »t* * *ffa C stop-cock fafafc C$tfc 

sw p stst i nt&* sjstfiR m stsjfamop-cock ssmfsi ss i 






il'S# 

fap^ri s cstcs* B to <tfw i fak*re 

fa* W^te ^ 

5t*f *t*, fa* *ito crt tf*t i R *rtPM *flp <3^ 
fic*t b **rft to ^ i *n?i«»rti c^% 5tc*ra **itfe tpm ®t« 
^t^p$ sf% *s i fnfcTO B-< fa* ^qjr -stfec<® cstra* Iwto *r*3 

i 

*rfro:* *c*i vfiTv stn nfa i w 4% sN- stc*ra crc* c 

TO ssto a to ** i w »*$ 5t*t R *itcw 5tc*ra cm ctt *3, b **fti> 
tpnrt qfo i cstcss *n R *rrcaj cute* i fato* «frej* TOrvffaro 
*Hc5tcs ccrfcv, *ra*fo to? c^l *n *rtear cutt* i 

^Ttan (Degree of Compression) : ^ *3 It&R 'Q 

tobTO* in :*15 - V, cstre* ^rftR - », ntcara tol* arwfro 

TOt*«5H-d 'Q P i wt ** ^ « st*f bjcto 

TOfti ^*=v</. «trej* to? *ffas cm 

w <*tTOOT 'Q <* *wtw* *ts ( *r*fa <5*-»<0 *ftc3j <nrft* i 

*lttara <3Nfa* *t^i ^r-Vd. .*. n sffare nfcara w 
Tti? - ». wrf. 

.*. n *r$ *lfa* *13 *tfa3 cqft *H* €1-W+»wi. f*i steals 
<*tTO3 TOfa *rrt* i .’. qfa n *hl<* nr nftara *rj* 
^ 5 t*f w»c^ d n « p„ *3 S 5 FB 



*m fsnRfopitc* *Rt* « stn TOts*rrf%* ^b 


.-. p.- (i+ ^)p.-••(**) 

i -I 

. «f*wH*r *trp^r *rN^j s 

(t) >R5flw M4 «foF8* « wn 
^sttt fnipra «c«jt nfwr® «tP^ ^ w *pfa «fltf i f?wH» 





*»tw fswtfos fatal *tfaro ^fan ^ ^rt“ 

fTOtfa® w* ^fa?l TO I fa) ^ *rtW F*llfr®fa! V ft*lsV® 

fa* «rft*) fa) ^ *rtr*f f^*rSV® *rt 1 

*tft*®t* TO*ta % 0*J *tt**i s 

fatal *nftN ^tfS^ 6tTO (cup shaped 

washer) *fc* I ^tfiftf *fftf fa3C33 fa* *fa$t <Htt* 1 fatal 
fcftfec® «ffa fa$t^ fa* ppfftfl TO ^s *tfall?! TO^ C5fa§3 
’fl« to fan cBtra fa®* «>tt* i fa&=i* fanffac® c&tc<s<r 
fw5* to,* 5t*r ^fa **, *tfi> c&tc«* ^rtCTi csitc* *itfan to 1 csts 

TOfa**s 1 TO, j nta?ra ^eto (tube) ^ *nts *pnrt «tc*»r 

*C* l *M (inflator), CTOfasfa* *31 4 *$ Alfaro *6*5 I 

cfefcT© f%^ Hassack 'srtCTO *K^fa$ TO? *fa® 5tC*t fcsTOTay 
^c® ^5?i M*fB fa®* fart §f$*T* to TOt TO w 

*sj*fi5 ** me** ^fac® 9 itc* 1 

y|o I TOt*f Ft^f-^Tfaf* (Pressure Gauge *1 Monometer.): 

v<r*fB u «rt*fa* ^t^r* 4* to c* ** *rcat* *7TO 5tn *tfac® 

^E* TOT* *fa® OTf-Jf TO* I 'TO TO* ** CTO1 TO* I U ^9f 

*tft*i>i tow *1 m TO* 1 to* 4 *fri c**i to* 1 TOre 
ntracv* §s5®t* *ttf*j /»~*to** to* a « to?$eto toip^* 
*itf*j .*. ^tor h*p toi «ro .*, -jffTO m *tfa* **1 to 1 

®FF—The barrel and receiver of a condensing pump have 
capacities of 75 c.c. and 1000 c.o. respectively. How many strokes 
will be required to raise the pressure of the air in the receiver from 
one to four atmospheres. (C. U. 1925). 

TO*l «»tft P.- (>+»y )p fa-cTO®* TO®*, v-nnan 

TOR, P - TO*Wl* 5ft) 

/. e- f>+». — )^1 ^1 »-«•. 

\ 1«0«/ 



it* •mt'f 

ffiW 

1. Describe in detail an air-pump with a diagram. 

(C. U. 1923, ’28, ’33, ’47 ; P. U. 1925, ’20). 

2. Describe 4 double bareliled air-pump and explain its action, 

(C. U. 1938) 

3. Describe a condensing air pump in detail with a diagram and 

its mode of action, • (C. U. 1925) 

4. Explain the principle and action of a siphon (C. U. 1926, 
’31, ’36, ’37) and state how the principle is used in Tantalus Cup. 

(C. U. 1928) 

5. Describe in detail with a diagram a Common Pump, and its 
mode of action. Is there any limit to the depth from which it can 
raise water ? 

6. Describe and explain the action of a force pump. 

(C. U. 1937. ?. U. 1930) 

m 

U 

fassftsra atCTtsrtto 


(1) 

d- 

m 

V 

(2) 

V"»U+ft. 


(3) 

8—tti + l ft 9 

(4) 

v 9 =■ w 2 + 2/a. 


(5) 

P- 

mf 

(6) 

F- wu,a 

r. 


(7) 

F- 

rj mm f 

W d*~ 

(8) 

W * mg ■ G. 

Mm 

& 

(9) 

W-P.S. 

(10) 

* 

K. E-*2 mu *, 

i 

(ID 

T- 

2 *vT 

(12) 

P - hpg. 


(13) 

PV 

* B. 




(U) 



i 


(16) 

Y- 

W *xf 

jtr 8 / 


c*\i fa: 




fw3\^ 

(Heat) 

(Thermometry) 

' 'i i ^5f^t—w itsi w ^tcn i Wr 

Tftn *n^far Tt?n vshi <f^i Bsf%?i ^ra*i *it^i vpm 
. ■tfe ^ i ^ ^tc°t ^ 3s i 

5f:*i *rrf) 5^ i ^f5 ^ ^Rc*i qffi? *rfe i$vz 

Tt*! »tf%K I 'SKSift \5f*f <U^ «ti%5 1 4 $ «®t*t nf» 

*r^fa »rfc ^ i ^ ?m- 3 fis ^lc«r ntftffa 

*®^*r t ftt-fRi ^ I CW ^ ^3 *ff5 ^11 if^fR 

■nns* *31 i ^ aitfe *tf ^3 ^c*r c*iii» ^tc’t^f utt i 
$STC* \5tC*t3 tfftfl TOqt? (Dynamic Theory) ^ r A I 
' ^ I <5tC*Ul (Sources of Heat): *tW3tfR fal- 

RfRl5 S5M ntol *ttf* 5—(*) *J*f l C*ffa *rf%F ^$C35 tff>5W 

3 t *E 3 r*»rc 3 ^fsrai to <$ri *tfV ntl i * 3 *ri, 

■Sf^ISRt^, i&i -2jf f^ 33T 3&C* 9 tC?!t*3fC3 C*fa “Tfe* 

■$*!3 fa^3 *C3 I *(3t3 ^m\ 3*J*»tC3 i$F5 ^fS s$f*f 'Q 

^rcsfi *r& i (<u sWafa* fawiis *%sr * ^rtc^iwpra frowr 
to &fs sstn fcvra ^31 (’t) : ^fS *lfo *ratc«f 3*1 *Rt*r 

-^*\ §*,*is 33 i o*) i («) <w* fa *tRra^* % W **t 3^3fa 
to? vst 9 ! fon* ^ i (5) <jR?R c*c3 w i 
- v© i s®ft*fa *9f (Effects of Heat) : c*to W $Wt 
*st ^ : W (temperature)-^*, (*) 

*mr®#i- 3 ft, «> «w*t* *tR*H W ^ifkw *sm 

3«1 f#W, am-^wl, ^t*f « *tf?ra^ f^sl, cb)w 5 i 



f*TO 


ilr* 

($) TOJSfH *£*13 (internal stress) *1**3* l , (5) 3t*t3f*^ 

*if 3 *§*—fef* TOTl >e 33 i ( 5 ) i* 5 rf*w 3 s * 1 

* 8 I 35t*f NQ §?tf5t3 : TO >8 §3*TO TO*? *f*k 

§*t3l ^ *£* l ^*t£33 *!t<3*J 4$3»* : (*0 TO *i*l CTO 
53£*J v£& *tfo* £31^ *f3TO I §3^1 C*$ 3C3J3 4**# f*£"f* 

«*TO *t*i TO-rot* f^w *F£* t to cstfr cTO* 

*£*13 C*tfc TO "Tfip -4* TOfe 33* TO3 C*t£ TO 3%3 CK3 
’if**^*! TO? ?* f*% *£513 §3*51 TO3 §3*513 C5C3 TO? C*^ 

A 

*f*131 v£}| 3K?r **T C?fTO TO *51 TO 3t§£* I *£513 §V5l 

?f*3l, TO3 §®3T| *tfwl §K33 §3331 **t* ?$£* I f?$ 4 $ ^*^t£^'8 

• 

§5£33 TO TO*t* *tf?C* I (*) 3t£* TOt**^ §*P3l *t£$ I W) 

2? *7 4?^ §3*313 *ff%£51'Q **C?3 TOJ3 C5C3 3t*f C*^ *$£3 

*lt£3 I 4?$ C?$f®l3 S!>« ?§C3 4? 5t*5 ^*?‘ ?f3C«l § 53 

«W 4? §3*3t3 *tf?£*l8 §^t£33 3tC*3 *f**t c l ^vt? 33 I (*) TO * 
§3*31 3*t3?£* 3>3*l **f< >8 ^t3 TO* (level) TO ^?l3 I §5& 
TO <**f*3 ?* *tf**H 33C*!* TO f*33C*l «Hft3 C*^ *f**H 
^3£5t3 *s£3N *tf*3 ?$£*1 33*7 §553* ?tC3 f*33£* <2t*lf^3 ?3 I 
3$ 353*! 4? TO nftfTO! 3**1 <2f*tf?® *3 *1 I C*$3PI $8 3C3J3 
3t£*3 *f3*t«l 3t*t| ?§? TO §55 §3*513 33J *$£3 f*3 §3*313 gt3J- 
<Sl*tfi[^ *$£* l 4?$ §3*3f3 *tf?C*l TO mm ^3 *1 I CTO 
*f*t£<3 C*t^ ITO «3 ^ §3*$t3 §*3 f*^®3 ^£3 I 
** <? I ^*3^t3 ^tf%'*Tt^t ( Measurement of temperature ) t 
TO31 *t3t3«l^: CTO 5*T 3SI331 ^^t3 §3^^1 ^^«* ^f3 I TO«t 

^£3 ^ ffffl ^3 C*f* I §*t3 *131 C*lfcl3[f& §3*^1 

C*t*T1 3t3 ^ §^^51 *W1 313 *1 I TO3F *33 

§3*5t8 C*t*T1 3t3 *1 I TO §3* 3f£*T *t* 5t35 *f£5F 

** •« 

<g*t$3l ^ ^ *£* fe$33 *!£*! ^*t^£*f ^5t* *t£*5 Bf* 





m to* csts i *{\m cm 

SR S^^tS ‘'ttSttl >6 *ft)s ^5 fac*T W3 C^i 5?ti 
csts stcs i Tfa«t <4$ **K *n?ttea tow&u to*\i fa^s 

^gifl> t$1 nwtc<^[ to*w f^rsfr Vts «»rf 

%i utm sts sn i 

^w ^ts*ts ^ %i $ 33^1 nt^j $s i sstcn *rctE<s *x*8%- 
f fa >Rfg*ttte¥ ss i s£t*f «rcslwf 

**» «tJlr:>T^ t5 c^» 

<#** sfsi ^*n w i ^fs*tts sf$ 

*tfTO* to**\ *iwbt s^tcs sjssts *j\ w (*tts _c*3p) i 

* I «tt<f(%fet? .*( Thermometer ) : CS TO fwi St*t1 

srs ssrjsTc* i cs «rtfiftfc* *rr^ ss 

*tt*rf*ri>ill (Mercury Thermometer) S r .*I l 
(*) *ft*ff*ri>f3 fsr^H (Construction of a Thermometer): 

<SF) iffi-gfaxS % & racial mU SJttSS W ftp* ( of uniform 

'^C^’ 

bore ) *01 *t£« 4^f5 ( capillary-JpIS fsfafc ) 

^ A I ^lt* nfavfa * w S*S l $^t* <2ffS sf^rtljl 

«ftw f fan vij^fB c*tt*i ^ ( bulb ) B tests sr i c^t^t 
vfl^ ^tC5 «ltfC«l *t«lfarl 4SS fetfall C*& TOS fa3W 

** I CW1 3C*T C^lfe SStS ^ (D) fall vfl^fB (E) 

^ I ( fwi) 

W i *fswi s *tcsrc*i fag fsw ■« w ntw T»f^ i 

S*, *[* ^StS ^ 3«S| st^f ^ests *ttsw ^ gftcs ^1 I B jw* 

*fw\ Sfy ^ts^w Stf^Sl S'tWC^S ntSDiS fisi ^^tcs 
stfts i ^CSf ^fsc*l fs^s^ts St\S 5tn I 

^f^css st^q^^is cs^ 5tcn f*% ^tss ^ *tfss^3 

^fires I WU 9 tt$^ SjSttC®! *ftSOT St% ft| Stl^ « 5?% 



Wf fiTO 


mm sst^al fita i *fcpr ^fmm ft§ mm 
Jjffo^l 4^*1 *l1}tWCa TO «ff5TO feqs 'Q ^»r 

^ «rc»ra aafctt a^a i TOfiiTOffc ^faws ca I 

aiw® TO cto ca*ft &5it cTO i:mm * 
^\b\ TO i TOa aifac^t TOto atfro 

v£fls f%| ^tc^ i &p Wft TOa^ 

astral *i« i afta ?fta *D^ Tit's i to* 

*&i w ac*ia w *rwi fen atfisa 

«[W1 ^5 f**M1 fel *t®lfol aa? a? i mm* 

^ ^ata fasten ^tfiTO *ia ^rapFf%=r 

<ffifl M'Sl aa I atTO 6 ! &PTO 'S atfiafetS 

to* qtca, TOfite wr TO*-aH <*rrca i 

i 

(it) «K«rtwn ^ wtit-^tfci ( Graduation) ; 
as R ft* ircaa atca *K*tTO afire item mm & fife 
mm TOwaa ^aa TOa toTO* ^ to atfilre ^» ua$ 
^ TOta TO* fil^( Fixed point ) mm I mWM at^a sren 
(Normal pressure) *fe1 4a fife ^aTO fisa aaa TO ai 
fisa Wl 'SjCa I 4^ ^§aTOa (Ice ai Fieezing point) 

mm t §at TOfifcftaa fia to fi^i mmw 
at^a toi fi*a m 4a f5 fife §aTO catd i 
4^ §aTOa *J» fc*TfW (Boiling point) ac*l I 

*s 

tal TOfi&tcaa tes to, fat i 

(a) ft*t* (Determination of 

Freezing point): A afififctata atTOfta 4 ¥ft 
BaTOwa §aa 4aa«tta C aaat (damp)fei 
^tfeate TOtre t^ft aiww* froi ^t*(TOtta wfta 
«rtea i $ 'S to* ttfvttw (distilled) ^*i %at 





mm 




cnte iho D stfarl nte i m vKkw nto nrtfro 

4*# E *itcai i i»tc^j 3R*f: nqjffo ^ *lt?WB 
Htfes Htfcs WfePttt % I C*ffe C*R fe 
<#s n*m to ^Pnrt *rtc* i ^ r *mft *tH* ftftlJ *t*r i 

•ifacw S5t*ra hto ntcn §<rt (file) fifl nt*t *ti? i ^ 

nt*ft f^*rtw hi fas ntn f^=^i 

($) (Determination of Boiling point) : 

Hypsometer HtW w°C $HK5fa wm HOT Htfam $Hl 
fifo ^ i 4 $ nz% vq?rf5 T§\m HTCsra 

(A) fc*IH -9 «m h®t 

(B) CWt'Sl I B HCHH BtfHHtCH 

*flHH«l (jacket-C) i 
c npr ^ (D) *rtfci 

^ i ^ htc*h ^j fw$n ntf faStnc* 

(T) 4TOtW HtHI ^ CHH ^«f5 A 

ntew skhh §hch hot f%* «m 

*s 

■*K *ch =11 huh «fc«ra fcq*si 
tfcnn &p*tn crk c^sft hot 
fftCH *|faTO8 C *ttH3CHH TO$ 

HtfH«Hl H1H I E fft «lf{5ral A HOT* 

w*i t tin (>..*c fcnrofe) b hh 

•*ict fcftn c ^hsih to nt* w w f 
hh firai Ht% h$hi nt* i to $lq ftntn b hot 

h^P^oth sttHHOTH hm TOre Htfen* hihh hthi %w hi h* i 
m nrtcHt fi fctra $ nt^re *itroi ctRh nt%HH hih? *t*t 
>e fo v wrc t|pw fot* nr<H7 chhi m i Htu w»r * Stan *tn 
HH& W rant* i HtffH&ttHH nm «( ^ten atHtfir® nfori 













*w< f 


ib-e 

11 ^ utm c*& §<rt fart 

■ 

*tl> J ^55 Tl I 

(O CflWf (Scales of Temperature) 2 ^ 

w nt«fa) t? 11 *rfat$ 9 tt^T *ttnf« 
^gr ^ Tftn fatf nqftfk 1U& ^EWfS mU ^sC*r W ^ 3 1- 
C$51 ^ I CWR ^ ^ fafat (degree) ^ I **3WR 

fa&* TOfl 9 fROT c^ <5Tfa^-ff%g ^f5 ^1 tiJ^F fafst 


8 AC 




i 



o a C 


>oo* 


■»£ F 


m* 


o* R 


lrO* 






ssk fra 

stt*t1 ^ i *iw$re3 ^v53-^t*ra 
3rr*/. ^fN ^fjtn <m) *\i* mu fafir* fcvst 

btfj i far! nW m « 

f^rsr im cm V*1 ^: 

(^) (Fahrenheit): f^Tre farttc* 

*>*° tfasl ^ *rfa fa$s *rcref% $iskv iiro 0 mu fefitro 
^t*f*Pil1 .’. > fofa-nftwr <Rti> fa$fa* T ^T 'St^f I $0- 
^stwu, ^rr^fac « tf^fattw tor i *sfc c$c*i m* « 
HOT falCH (Freezing mixture) 0° Hi H I 

(*T> C*lf«&&2ft5 (Centigrade): fatf$C? O* ^ 

>••“ sff%Ul $$ ?U fa** Wlf® 'ffW >*»° VWU f^ftol 
<stif ^ui^i .*. :> fcfif-*m!OT <Rtfc fagfa* T * T «tli fcl 
frwtfa* ^tcl H I 

(if) srcrsrfa (Reaumur); fcffc® fatt*re O* * #rt¥t¥ 
b*» iffiwi ^ hr fa** H^onfa ^ b« hhr fijfiw «t«r h» 







/. > fef-5(“3t3C33 C3t$ f3^fc3 $13 I $31 3tPfot3 3J3$j^ 33 « 

«K$J¥ C¥C*T f33tC*3 %F * §3C3 3TO$tt3 *R"rt¥3 

*3 I 333t3 * wfiicm CTO f33tt?3 3*(C53 f%fst«p!C¥ * ¥tt33f35 

• 

CTO f$3(C¥3 %5 »*• ftfift 33 fefffafa Vhw (negative) 33 l 
TO3 3tC3 CTO %i C3tC3 3(3 ¥tfi>C$ 33 $*>33 3tc33 §33 Hydro¬ 
fluoric acid f3C$ 33 I $3tC$ ¥tC53 3TC3 TO ¥tft3l 3t3 I 

(«) C¥t*R('jroi s >«.-c-i«r.*F-hr.°R. .*. i-c-fF 

-**r. 

TO ¥3 C, F « R 33tSTO fTO® CTO C¥T3 4¥ faf3& §¥$(3 
TO, ¥$43 ft3t¥ « vflfc §¥$t3 TOT f$fs(3 3*311 33t3TC3 C, F- «3 * 
Rl .^3131 fcftfj 3TO ( 83“ frar ) | TO ¥3 <*& Ml^-BAl 
■^313 t^TO'S ^tC^3 TOI f$fe(3 3WJ1 33t3TO >••, **•> *° ( 
t*T3l £TOj 33(3 I TO ¥3 4$ Mj - BC 

.-. BA.F-«.C _R „ F-.». C _ H ... (i) 
BC >b» b* 5 t 8 

(8) fMlW ¥$¥^1 S l¥) «|f$ fafot 3TO §¥$1 

'C33t3 43°s ^31 *tt3C33 3TO ¥t3$^f¥3 3t3l 3t*fl 33 I ¥t3t3 ¥tt$3- 

3t33TO3 £TOT3 3C3 3TO*ttf$¥ 33 3f3 TO3 3Jt3 (2r) 3<$ 3TO 
33 I 3fTC3f| 33$ 3TO 3JtC33 3^31 33¥t3 I (3) 3t3tt$ TO nfl¥tfl3 
*l3t«f 3&^ 3t3C3 3tfe$ 3tC3 $®§*3J ^C$3 ¥tb* 3t$3l 3^31 33¥t3 1 
•<*0 3$ 3$C3 t3tC$ C3^1 3(33 3f3C3 I TO «|C3rC3 t3t3 ft^f$3 

3f3TO^ 3t%3 I 3t^f3^tC3 fofituft C3^ ^C3 qC3 ¥3fT$ 3&3 I 
$3(^5 §¥$t3 ^ nt<¥? TO$tC3 C3t¥1 3t&3 I fc* 3¥ ^WW C3 s ft 
-3(33 §33 3&$ C3*t( 333 *ltC3 43^ §31 3TO 3^ 63^ 

^tn <5(3*1 ¥l3C3 I l3tC^5 3ff¥t?(3 33tC<3 ^¥^1 ¥fifl 3t$C3 I 

33153 3W,, 3^5 3(35 « 3^C3 3t33 3«t3tf3^ 3$31 ^^5 f(<fs53 

3|t¥ ¥f3¥t3 ¥%3 I (S) 3^P(fetC33 3^33^5 C3 S H ^ 331C<3 



*nrt< fa®p 


ib-fc 

^ i ( 5 ) ^ i$z?\ %5?i 

TO fall ^ TO** fiturt 3tfa?l 3ft I 

« 

(tf) (Pressure Corrections) 1 W tt*f 

nftP 4 ! um fa fa: *£«P >•»° c*ffe«!® ^ 1 TORtf • 

*U^p pfc*p **®v fas fa: nt^f stc*p stn-^fw® wra 

>° cnftwp stn-^fii ^ 1 *s» fa: fa: tfc*ra nfanfei ^3 

> *rtcwfti> fafat nfa^ 1 $31 cw*n faptc§ c\ 5tt*p *rt<*T 
nrfa:*i nfan^ 'Q &tcn<j nfan^ TOsutfa^ vi 1 ^ 

^p $ tf*t- it. fa: fa:, wrtirc-*. 

.\ nip nftP 6 ! st*i ^ ;1stc*p np?j- w - it. - >• 

fa: fa:. 

.*. *- --— — *oO8 0 * • 

*tfarc w ntp sr*! npp«i sfens csw vn ?i c*rft 
?i tot wttirc cun m facstn ^facs 1 

•mm ft: fafcp *p* 5t*t nfipSw farft ntai ■••is* cnffcsm 
nfiptf* ** ^ stn TC»rt<fl w 1 

e 1. Determine the temperature having the same value 
on Centigrade and Parhenheit scales : (C. TJ. 1942) 

TOMP 4$ nfa-x. .*. —-—- * nl tX->*« -*x 

.*. X--8.. -8.C # --fP. 4$ fcF®P *IPlf SffaSt 

m I 

2. Find the Centigrade and Rcamur reading corresponding to 
to 6 /P. 

C-f(*.-**).->ftt # . * 





3. What is the temperature which when read on a Centigrade 
and Rean^ur scale differs by 4° ? 

TO ** C^CfT® CTO -,r 9 . .*. TORI CTO - * 

18 « 8 

^--^o°c^n +**°c, r - - ^ +**> 

* 

4. If, when the temperature is 0°C, a mercury thermometer 
reads+0’5°O, while at 100*0 it reads 100*S°C, find the true 
temperature when the thermometer reads 20 3 C assuming that the 
bore is cylindrical and the divisions are of uniform length. 

(C. U. 1926) 

fH* *IWI ( >••>-*« )-W* | 

'sfc qtffiilittfra slew c*rffcwrB 


* • 


i 


w ^ *»°c c?«ri m w ^*ri ( v 

ia*« «ttw i 


X >3>’« - >3>'88*°C. 

5. The freezing point of a thermometer is marked 20 and the 
boiling point is 150. What reading would the thermometer give for 
a temperature of 45*C ? C. U. 1936) 

d*«n<itfPfttwra (>«• -*• -) 

*°c— y*p 

.*. 8t°C-8«X VO-tb’t 0 

St*P5 ^«°C^ o°C 

WFSift 8 t°C -*|tf PlfetW ttr*< + * •' - lb-** 3 . * 

* <\ I •Hlf ^f««rl (Advantages of Mercury as a 

thermometric substance): (?) «ltw - *»° tt: cat: form effort m 

W ** i c>p cu: 







cm cm ^ ^ t^\ wsts 

v 

^*1 m$p§ *\tw i ft) cq fc^rsts nraara <*tf% (%f3st 

W ^Kl-ffar *t* *TOR i ft) (conductpr) 

fa&tw* to 8 *mro 4**rc«r ^ ^rc^f i ft) ftfite 

^«ni *tfircira *iW3* c^i i 
toi fcqroi^nsrw Ktm *mii (s) f^fft ** 

*rct wiw w i 3353 ft &bt\ 3r^i i$&$ ^ntWtws 
*im fare &3*t 33 3ft i ^ 33 g^rf&s <$ft 

f3C*ftl * W an I (5) *ttas? ^5f 5^5t* TO<f ntSTOCS* ^T W1 

*lftf I ft) *T5 f%wm (wet) ^1 3^3tt ^3^51 TO *tRTOS 

^fC^T 3fc* 33$ *ftW aitftm *t£* an, ^5ti ^c« 

to i ft) nnro ^ 3 TO *it« 3 i to i ft) .to? to 

^ffr (less volatile) sksTO TO? §*13 TOCTO W TO$ *TO3 l 

' v i c^rroi to^I*: ft) toc*?* nfro$ TOfafctrc to* 

TO3 <^t33 (alcohol). toTO TO1 ** i cTOeto TO3sft ^ 
TOfa*1 i 

ft) 'srfroi ; ft) c^t^->««*c *ro ^n 

45(3 C3tftI TOTO $TO1 TO1 3faTOR3 I ft) ftftl §3W 

43^3 TOTO-^fa tow esm 3 ®to to*? TOftfetw 

45tfl C3tftl TO'Wft C3*ft 3ft?t (sensitive) ft l ft) C3tftl «K*W 

to^ >*> a«t «rfl *iTO 3 ^to ftfft *\m wi c*tfti 

313 $ $toto ^5^ &U5 to 3ft C3tft®ffl ssft 

tffftst (thermal capacity) C^-ft I ft) C3tftl « ^t5 

► 

fsarm 3^5^ ^ T5 ftpti ^ *itc«, *tt«^ 

’ftft^l (jerky way) ^ l 

ft) cm C^t^- 

^rf<P^rt m\ to fcm m an i (<r) esn cmum w 





*P9 


w i (it) c^t^vi *ta ww ^ i ^ at* 

®ct atos i d)?p| fcqjvrft atfaai ^taa att'fa&tE** top ypm 
^faai C*t**l *tta1fti>t* wito *fes as I (a) c^ta*? t* ca*ft $af?} i 
^at *fa fa at'fasj; a^Sl fe*I* ^C"l I («) C^Ft^l vs 
*toK ^att c*ffaat* atfaata to tatre a* fipnt^ as i (s) ca*ta*t 
^tt> fcm ^\5att ^ ftai ^tfaata *m ^tcsa sites ^tfstsi sts i 
o i <sr*r : mm ^mnw-ffo* ata 

fatts^: o°C atre wC asta w i ^ ssw <£*tfaatft, **t& 
fowls, toi* W-atfsw| ca*ft i 

1 ^tf%& ''S Sffoi *Tfofofet* ( Maximum ^ Minimum 

Thermometer ): cs ai^rsBtts cwft *TOS (sal foa* «fl ate<5S 
SW ) >e W51 SStfaFS slants ( automatically ) stnt 

Sts sstat^ sstafcs *5tfli% « ssfsfo atffoto aw i 'srta^fctfts « 
ffswttf tatal *J*3^ as i 

(*0 ?tfo& s *l m si^fsBteas *rtscs* $*ti:a 

^ sttre st*tsw* Wtc#!^ ^fB c^ti* f*l^ A <«itc^ i sj&taa 

( index ) *Ffs? s?ca i <*rtffsi>tare ^f& ^tda si atsss espes (B) 



4 St fa* 

wa^ts atai as i «wcs atfaa sfccw -rfo-it^l jrec^a statesj 
Prara *ipR wts«lts wffl as states Ptwa C «ttw *itatsa ittan »itw i 









♦rottf f*ro 


^^1 *tfe*t* to to *it*w *tf$*i TO nt^ic*ra 

( convex ) PtTO ^fro ( fra TO fTO ) cift*1 m l 
^f**t* to to*t tojS^s ^* **£ fV$ W)c@t^i ^6 mzm m*j 

CTO ^fw ( adhesion ) ^1 TOt* W f*R mm f*TO 

<ro i f*\m fro* C <ro *cTOs fts<f*r to i 

(’0 «Tt^faiTOi: ht* cTO*j *j*^s ?,* i c*tTO* 
fsTO $t <*rc:« TOt*v <£&$ t5 ^ A <«TO i A to 
* r $3 w*\ i $si *?to* TO to i c** ^td* q^ 

^TO *t*t I <2|TO TOfa^tTO ^t'® ^f*?! 3TO *£PR 

mm to mft® tm c <2tt« cro^ *ft$c»[* TOtpf 

^*t* <at$ retTO* toj *to i fcqroi cto to cTO®ra *R^fF® 

3* v*i*i m^*\ ( concave ) *[telCT* (surface tension)’ 

m 3TO *\*5Km ( fcdf to fat* ) fro i>tft*1 TO* ^*’ 

^tf^c^n c*i* i *tfro* to to cto*i ^t*ro *t,fro 
^•sj:^* fro ^s** ^ i TOf wre *ifa*i <ro i fara* *\* fro* 
C irtfti ^*^1 fttf -*r to i 

(if) f%*8 *tt^fari>t* ( Six’s Thermometer ) : ^1 *rf*& * 

*tf*i TOfafcft** wrt* *tf^ i $$ to vu^fS *\* m f%f»rg 

u *rtTOtt* cto* iftc* ^TO <TO i to* 

<2ttc^ c$fe ftsB* ffi jw A i A jzm 

'e to c nw cTO*f’ tos i cmzm TOro* 

stn-^fo *t*i ^**^i sitm 3 * i D to* * B jpon «rrfr?fr* 
■cTO*f TO§1 B ^5<s* ^tf% ^c"t *H <TO ^ts 

^sten d to* 'Q b eft^ ^ *rtvn to toi 
TO* CED ^ # NC«t *1t*^ *tf**l ^ f^c* 1 * C^t^TC^ ^*1 
^* I f ^ mw® ^zm ( index ) TO TO I BD TO CTO 9 ! 

w*t* &wt ^ *t^ mm sftzm toi i m* 





^ tfltCV* Sfc*ra ^5^ F * G S5tt*T I $f& 

*sffc (M) ^f&c? *ttn 5tf*nri i *rfc«i i&i *ttts 

qt* i /^N 

^MC«|tyl ^5* $$fi5c* *lt*t*RI )) (( 

*ttw ^rw* ^ i =rc»ra ^ p ^» i i| B|L 

W ^fC<$ I C C$:*T 

%5?l fa 5 ? ^tC'S W D I s-QI 

ev.*[ ^f5 ^cns ^ fav *rc*rt^ to? i ojAft jljL 

^3^1 ^tfW* W *CT A f c?t^ «|. [- ’. Z 

VW5& *lf?*1 ’ttilTOC'StfM %5 F-i-F -; ! * 

k ’ I ' ; |, x, < -• g 

&/a\ ^at* D sira §ftsn tot, w c.*-K : i * : 5’-p 

HW G ^5?C? ^*K* st^l TOM W £ ; | y * 

§qr5l TO* D «iT3 stffasl <TO*T I 90 I A y 

G ^5? SRff WfC^ ^tlf^t^l Mo ' : ILeJ > 

4 , ''■' VBHBi ^oj 

to? Wn *tt*irare* c tftt« §m\ l . [ 

1 *fa, *TC**C* F ’SJSTO? vRfw 

cipral Cv5tC^T I TO ^^1 TO? F ^5TO? 

WtC^ C?f*i3l C <2*t$ TO*, ^TO G 'Q F 75C?Rl 

tm fswatto TOte* fcqssi ftc^-r to^ i ^?n 

? 

$jj! : *ro ft<c* i 

^ H ii I *Tf*rf*n>i3 (Clinical Thermometer) ; 

5# i^\ ^ <3?t* I *T$OT 

f‘A 3*3 (tffaTOf^ »* # *$F5 ^ TOtt** ?<H 

W nfft? I TO^J? fefef «ftF®tC*f <gt* TOTl TO? I 

j§ air-«* ftfsfTO 4?f3 fws TO? I m$pw 

•w feai 'tfsifa ^^511 «rNf^tc^ jcm §°ic< 

unn mw w* a 




W«f fiwtt 


5^ 

(Constriction) W l ^WW *tm 

cm* ^tt 9 ! ^T?I3CT ^ I jfira ^ (expansive force) -*rHTCCT 
»w fwi rate*! sic«ra cif®rai c«ra i m 

ifrs ^ifel ®fe*l *ffo yw ^ «KC«r W ^1 I w ^RCI* 
*faq ^i ^'Q tfSnn m f%$ *iftra *hp 

1%^ ftm mt* i ^torp 

mm m «tt^ *tf*i fatfft i qfinri: 

ffesi *im ^<s sfan i 

4$**f ^1 «#Tfal3I <re *nrf$*i sliest ^ wcK 

^tPlfll *tff*fcfcW &P31 qt^5 I 

./v I ^^3v5t?i 'Sft^t (Measurement of High temper¬ 
atures) : *mw «tfWfc* *^C«1 nftTCfa argon *\ nitrogen 

ftfiw ifltt W *tt5* W*f silica *rt tjuartz^ 

^ ^firc^r 1«<*°C *TC« qHI qft I Pyrometer 

*C*\ I sftfPfttS ( *IW CTtjl) *t*1 ^55 TRtni ^(IH I 

*, y© i arOTs ^twi - ®8««°c, 

9f»Rt*->««» # C, TO-^vC, -*V9°C. 


1. Distinguish between quantity of heat and temperature. 

(C\ U. 1937 ; P. U. 1921; D. U. 1931) 

2. Of two thermometers one has the larger bulb and the other 

the finer bore. Explain the advantages and disadvantages in each 
case. (C. U. 1941) 

3. Describe the construction of a mercury thermometer and 
state how it is graduated. (G. U. 1919, '26, '32, '43, '45 ; P. U. 1932) 

Is it necessary that the bore should be uniform ? If so, why ? 

4. How would you test the accuracy of the fixed points of a 

mercury thermometer ? Explain the conditions which contribute to 
its sensitiveness. (G, U« 1937) 



5. Describe any two forms of maximum and minimum 

thermometers. (G. U. 1923) 

6. Describe with a neat diagram Six’s thermometer and discuss 
the principle on which it works. State some of its uses. (C. U. 1942)' 

7. Determine the temperature which is indicated by the same- 
number both on the centigrade and on the Farhenheit scale. 4 

(C. U. 1942)'. 

8. Describe a clinical thermometer in detail with a diagram. 

(C. U. 1923, *37). 

9. State the relative advantages of mercury and alcohol as a 
thermometric substance (C. U. 1919, ’41 i All. 1916), 

emtiW (Expansion of Solids) 

s fa) «rt*pl a « w B i ^ ^ 

*rkih sfi cqfen qfa i 

i "fa w 

fwi m i ^§?\ 

f^1 Ff^RII l Gravesand’s 

TO I fa) ftfwi v£l^ 

«ito ^ « 

f*N5t*nt *9 TO 

CTO* fwt (rivet) I §^tK 

1^1 cTOI <ttre i §*p ^ fwt 

i faro* tt« fro i *fro 

farora iro Iwow fro Pispi c*rt3tn cm c^ft 

opitu *1 «R«i» 



- >« 






f7®t7 

* 

' ^ft*l fcfltfl, * TOP8C7 GfatfTO 77 I *5TO * 

*Jt7 TOITO 7tc<? l Quartz, silica w nickel « ^"^7 
*RTO 7t^ ( $7tC7 Inver 7t»!) s5t7-*ft7tt?r ^f% TtTO 7tC7 l 7t5 7 
srtf&TTro <2i7t7 < t ait* 77ft i 

^ M l bt^-<2fat7t^ (Coefficient of linear expansion); 

frofo fara §77 to s —w ^wiro ^ j, ( 7 ) 

#77 'Q (*o TOtc«fa tsr^fss i 

0°C $7>5t7 477 btc^J «lf% 477 c?]fifoTO fcT^t-^fvi 

TO <S STfa 4 ! 73 ^7tC7 frtfj-<2|7t3t7 I <?itTfa 

4 

*••••>* 7fe 73*1 3t7 C7 0°C §3^7 47 47 5f«r 

31 to*I» m C7t7t7 ^ >°c toroi-sfws -•••o* c»rffefiftni 

71 TO 71 3*i> 7tf^C7 ^*fK $7T7 btfj y°®« 0 * C7Sf7!.7l 71 

TO 7$C7 I 

7E7 77 0°C ^6 t°C &F®t7 47$ 7t$7 ^J^ta^Sl /<, N 8 & 77 43 t 

bt3j-«i7t7t7 <( ^71) 73 i 

.*. >°c *w-*fw m mm- ll ~— l ° 

t 

.*. «tfo 477 >°C 79J «|7t77-—{*-<-.-( 7 ) 

{ X (n 

.*. /,-/.(!+<<).0©) 


tou, * 

O C $7v5t7 WfX^5T(-^i 

^ TOlwn 7EI * TO fair* 7t7 3t7t7 $71 (ratio) Tfa I 

■ TOTO *TO «f=^tc»r^ 73> 7^7^ TO 47$ 477 ( 71 TO> 


71 *fc ) 7J77t7 7f3C7 < 47 7TC77 7f7?^7 73 71 fa* $3*5t3 C?7 
1 wittffi < 47 7tC73 7(7737 77 I 7t7*l TOftCTO C777 7C3$ ^7$t7 
I ^fiwM TOf 1 i°c - >°7fi 3S57tt >• TO fc*TOr C7t7t3 jf% 7$C7 

, V * ft * * ’ * ' N - - i ii 

* r '.«»«^Xf-'M...w | 





4- T 

4 ys> i f¥%* fcp'sfg <stM*t* s up? ▼* o°c, //c « 

VC WtWN TO? Cftfj /„ I* 'Q /o v£)?^ ^ f a ^ I 

r “ n^r \ -(i+<«,)( i+«.)-*-< i+«.)< i - ■«» > 

«i U + <*i) 

— 1 +(«, —1|)< (* vfl? $ 85 ^ 5 ? ?tfs{1 tffal ) 

*=. J*zAi_. 

^i(^« — ^i) 

% 

is l C*F 3 f*F?I 'S «rHT 55 T <2f»Tfate ( Coefficient of 
superficial and cubical expansion): C°C ^ 5 t? « C* 3 PR ?1 
*Tfo> 5 ST ^t^t? «tfo 4 ** CVW ?1 tfffe 4 *? 

fcqrai-sftra s?$ to?i ?i ssr^ttv ww ?i *rr<ro 

to i 

o°c «t,°c fcqrora %tm crow ?i vb&i 

?*iarc? S«, S' rfW v», v*. 

s — s 

. •. cwffi - 0 (f^l) - -g-77 

_ cwregrc 

0°C WWX 

.'. S«-S o (l+/5f0.(8) 

V,-V 

.'. -}' (ifffl)- VoA t ° 

^ _ffa_ 

-Q°C x 

.*. V,-V.(l + y<).(*) 

1 & i <2t*rf3ttwa % W * « is * s to 

(homogeneous) 5 t? C?T«n (square) ^TO](surface) 
o°c <msFf bNl - U I TO t°C fcq*8tt 4&S* ?t<?? 

w\zn ntai & ^su 




o°c *3*33 wpw t°c torm oro- 

33 s«-i,». 

<w. 

f33 ? ( -J.U + «.«) .'. S.-M-tt.'l + «u)}* 

-W4(l + 2«u + x*/ 2 ) ( <3C^ * *p W 

<*t 8 } 3 s ^1 fas) 

S,-l.*(l+2<0.(3) 

(8) &V5 a-S 0 (l + j5l).(*) 

.*. W'8(<l)#5 1+04-1+2*4 (V /. 8 -K.1 

\ 

.*. 0-2*.(^) 

cwr*i? - 2 x brc^ «wr*t3 i 

(*t) * ^ y <43 wi4 : 33 o°c 43 i 5 

«rra 3 stss Mj - /«.^ t°c «tr$j 3 ’wstra ifc *nisi 

/« «tt*S 3S I 33 O 0 C '9 t°C *RC3* q3t3K3 
V. * V.. 

/,-/,(! + *4) /. V 0 - /o 8 ; V 4 - 1 t * -</.(! + <0} 8 

- 2. 8 (1 + 3*4+3* 8 4® + * 8 4) 3 - V.(l +3*4) 

(V « 3x 8 < 8 Tpr) 

^1331 3tft V,—V, (l + y4) .*. 1 + 3*4-l + y4 

.*. y-3x.(<0 

*ftS^W3 «jJTf3t3-3xfa<I3 <St3t3t3 l 
; ( equation ) C3t3 3rt%CT 0 31 y 3tft* 

3*1 m I 

v$3^ 3t3TO3 v£(3fB ffed? « 43ft $1*11 33 <43^ <*ftC33 

(range of temperature) 33 3ITOS 43^ •ffiwM nfe? I 








'■? 'S ^Tt1T5C5RI SW^f* (Density and coefficient 

of cubical expansion): M CTO %cm O 0 C 8 t°C 

« *rct* n^rfaro v„ v, w P- , P( I utrci wtft 

I 

.*. M» p 0 V a »V ( p, .*. 


V.p.- V>,-V # (l +yt)xp ( 

•*• Po-pf (l +y«) Pf-p„ (1 +yf)” 1 -p#(l-y«) 

•‘. Pt-p. (i-yi) ■ ,, (v-) 

^ cwra «< 8 vsi-^ftai *ror »iw *ff*rai ’ffs i 

• • r ~ p ,'Z7 .(*) 

TO ** ^ ^ *WfiTO p x * p. ^ I 


^TO1 4Jf : ® TtfV* 

^*1 TO I 

V I fcfl'gtTOtV ft«fa i PuJlinger’# TO S ^ TO 
Spherometer fw( ^tni TORI ft TO S TO **td* 

(A) t|*HF^F^1 TO* 8 ! B (steam jacket) 

^tC¥ I ^ *tt*TO* $$ tflt« *TO C « D fan TOW l 

TOro*’ flrtw wfiift fwar TOw» E f^ar foil cgto, 

f fwar f**i *tfs* vi » to* $^f& fwss g«h *wi 

^ i <3 wetf* < Mft3 wfew c*& *wtc<^ etts ftf 

*r« J to fw) wto TO i 

^ 

fiwtt* cftJi .'•to tor to* (K) $n* to i fcn* 







TfPra <«ra 4*rf> <Ftc&* ntro* (L) ^w 5 ? 

f^9 m i ira# *tcw *rtro pstcs 

*firai *to ^1, c^9i §*t?j fa:* ^ *ttc* ^fSnri 4$ fa:* 

^tfaro *ttcs i fc*fara *ttw *im* 
*rtetw ^ i ^^f5- 

sphcrometer fa^fS *TI (legs) L 

*t5*ttt^s Wl ^ ^ 

*W-*I1 ^ *TRtWJ J to* 

fc*t* <stttwfc*ra wi ^ i 
^fffapl: w* c*t*t* 

*Z'q&VX TRt*t I B ’*tW c fo *IW TOC* 

| f*f**| *ra $$ 

* • 

^ TO I* 3fj %5* 

fa* ^r&*1 sphcrometer-^ W*NC* 
to* ^*t* tsjtca ^tc* **K 

**t« l Spherometerv£|* c*£«Rf 

wW *if*?ri *N i f §*t* fa* 
«Rfw ' ^rfoii w-*rrc* §*1* fa* ^fa*i *t*i 

*t*tre to* «tta ^tqto^tc* *tf*c^ *itc?i i ^ttw* fas* 

c^t^t'Q *^5* c t ^i *t^fa>t* <5^f3* ^1 fa* s* i t*!^' 
^cwi ** i ^ ^*^5t* *t* to i $ %55 fa* ^*tt*t 

Spherometer^ w-*n TO* ^*t* «it* *t*t* ,0p t4 **t« i ' ^T*ra 
Spherometer^ <6$ nm *W *!* I ^ *fcra *tt<*J -*br*Mfa 

- * <w fa: i *fa «rf«tfa* ft*fo - h «fNfa* §*sl - t°C « m §*st 

- ti°C ** 



lttj-0' 



(Precaution) 5 (*) *fSt?ni ^ TOafc 

* 

^ TO Spherometer W*rft I (<0 m 

to* <ffon fe ar«fi *raTO i (*r) *toto* *tftw toh 

TOts *rc*r toi wt* i 

* > i fof^5-<2f*ltStqr : (0°C « >«« C G vfj^r to? sf? sfTOt* ): 
* 

c®rf*1 "-•*•• ° o^s, *ti> — ®*o o'®«*b*j, tnf5#rt^—• •'• • •« «t-». 
Invar-•'«•••«»», • ’••••>>, Wl~„••••.*sir, f*ft55?- 

•*•• « o^lr, 'Sprl- •"•••• ^■Jsb' I 

- ** i ffrra s (*) : (>) crots 

CW5* (tyre) *jt*i 5t*fa CTO C^t& *Pt1 3U l «WCT 

cw *HrtI «PTtft>5 TO1 v*Hv CV&& ^ TO’SftNSt FfTO 

ittc* »rWlfeitt TO stfsral toi yn i «* *rc^fro ^1 
Vfts ^t/5m to i (*) c*m*ra *tc&3 f|fn tfirat* *TO 
c*tTO* sfsrc *fro swfro *fro f$f*t *i*w tf*ral ^ 1 0*) 
^fir-TOc^ f*r®5?«c^rtsf* ^s*-wq to* i srrftw w ttf**i 

TO 4*ft> (circuit) ^-f yi K 

^rftwl ^d l u$**r m* Thermostat TO l (a) m frofc TO1 
TO*r®f*r C9f«m ^ i ■fte*? fro?> 

»*nWM w* Brffn^i to i tfa ^tfel *TO 5?1 i (e) c*te *1^* 
’IfK TOtfa® Tl *R^fi5^5 ^ITO »W «pp® TO3 ^ I 

Mi ^ 4* «r*cro C*lt*fa ^Sfa >°C 

^fov? ^C«T *• *T* 'U1"5? OTN TO I fc* 

to %i cn\^ wq ^t^?n 

«ttc« c»itTO *fft5 « ap^ «itsft^ ?^? i <t5 ^ ^ 

cw^?n i *rs *?r^9? »?«ra ^ >i o vC?Ft5C^? ^n 

(force of contraction) ^f5cv • 

- «) R*flf fTO 







<Wf ftwra 


*31 33» (>) 33 33C3 fvjRw m 3j3 a *l 3T31 33: TO TO 
aero wo 4*]J $1* 3W1 33 i 5W? 3 $cto ^tcn * aften ^rtn, 
^stcn ca^raf* ufc $TOa tocj fa* fas to *ca i c?r»r«f»i to*to 

V ^ 

dfrol ttfaai to ai i 4TO3 c*a*i <33ta«i facasal a*ai 33 i 
CTO* Mj ^TOtCVa § 3 * vife a^a nf%^t«l faTO»*ta I TOW« 3 $ 

s * 

C3CTO TO fafa $f* a^T* 3tt* I 3*ft TO TO OPMlPl TO ffal 
cartel ate* TOa *tafi§a <21313 nttata «rar **1* atai sea 
ai i caaufa atf&a to TOi ate* i 33tr$ ^rosta TO*j *a aa i 
(*) C3t3Ta C^ f^tw girder^ 2 Jt* « (support) 

TO ^'t* aNI V 31 5t*1 (rollers) atai V l (*) pfta (furnace) 

tfitwa* «tnroaa stfafa* *t* atai 33 i =m ^$tcn statfa^s 
afea waft *tf*ai to 1 ( 8 ) <*ca* aaa *t& ?rtCT (aai fcasjfa* 
*tcata aHca) TOj^ta* cTO ftata ** w TOea aattai at^a 
to «tf*ai wm 33 1 *t& * at^ aft ** 3 tta at^fra 31 aa 
TO ^TO TO CTO53 TO$ *tBa1 TO 1 TO1 TO 
Ca^ *r<$fas Vi 3^31 ^ TO* TO13 313313 33 31 I fltfiSTO 31 
CTO1 * ftCTOa fast Ift^ TO* 3J3** V TO*! ^3TC33 Ml 

<2TTOt3 TO&3 Mj-<2f3t3tC*3 3TO I 

(3) TO TO33 *3fa3tfl 3C3 1 TO*§ C3t&1 TO ntCT 33* 
TOl Ft%3 ntCOf* f^53 * atft* *£l* *£* 3TO *tC3 33 *1 43t 
^3313 «ITOC33 SJ$ TO ^rfBai TO I ^ ftTO »fl^ftTO ^ 3t5-TO 

31 ffcrit f3TO33 333 f3C33 TO^33 ^f3C^5 33 I 

(3) 33> 3f^3 CTOTC^ 'Q 3f%3 v£ 133 313T[1 ^tt§ 3t3tC« 

^tC3 Mj-3f%3 33*3 mm 3f33^3 <J33 3^31 TO I f3C3 v^M 
3T3TO Pf333 C3631 3$*11 

Q 1 <S)f%f3f^5 CfftTOF ( Compensated Pendulum ): W , 
3f^Cl Wpt* TO1 <XWf ^3t3 3tC3 I «lt33l Wtft T -2se ^Ji . , 



<*TOh 


TO*TO m fka otft TO*t cTOtcto i^r £ ^Tf?c*i cTOcto 

<tow-totto? *i<H*# ?te* oti s&toto®! *tfarc® 

S*f^5J / ?fTO tTOC*3 CifTOTO T ‘ ?C*1 «1<K *ff? W* 5t®J I 

*ito *m toif® ctocto toT frtfj **TO ^<r® 

f*ic^^ 'sttzm ^ *tto <*rrc? crow ®tTO to**! ?*i ^ i 
<*&TO TOTO* 5 cm*W C2ff%f^5 G*PF$ Wrf I CTOT? TO3TO 
Vfe b^$T ^) &PTO cTOCTO frcTO SFI-?fTO <2ff®faTO *Pffl 
nK?j ^ =n i t$t fro efTOs toi ^ vn M ®p-an^w s 

1 *s 

TOfaMfw® fro®* ^tc5 vs?f& $ TO? i sftro ^®tu cTOcto if'® 
TOtfa® fa® mm, I ^ to ^tf??i to i ,$ ^#31 
fa®C? TO ^ V&Wl-'M TO ^c4* *T5 5fl W forei 

if® ^ '^tlfl fast? %5 TOftsi /-^ TO TOftro 

?* I wfaR ( automatic ) ^ ^f*Wl ^fTOTO? l 

fa) Harrison's Grd-iron : ftfis S TO TO AB 

* CD fTO* *tTO*fa ( W1 CTO1 « f*f®*[) ^*ITO 
*TC ( vertical) ?® l fcstOT* B ® C <3tW 4?ft c§t£ I 

if® BC TO1 W ’TO? i A «rte TO** to? ^fasl • ! 

^a®1 ?tf?C*t AB if® f&C? TO? ^ C «SB? ! 

fiic®& toi TO? ?faffl CD if® TOa fat? TO? i ^f«f l (Drfft 
AB ® CD i?®TO3 frtfj ® ( material ) ^ 

fWtR TO1 TO cs t°c 8vst^fro TO AB? %5? 

MmiwM » I 

fttTO aiTOtt * CD^? TOff fat?3 «TO<1 ?TO ^ B C 

S5W B sft? irafel ^5^ %? ^tfilW D «2tT^ s *^ 

TOff ftc? l .*. AD ^ ( TO1 CTOlC?^ ?«?ft Ml ) 

TOfif^W ^®^ ^8? | fu'«<'>!lfl!«l' 

^TO^r ^ ifc®<* nTO^ bf^; ^tTO ® \t *zm bf<fj ^ ^ 

i<t+r<'t ^i !y~^- n&m Mj * nwt?:<% «toto 





?? ic? ad ?tf?c? i CD to? ?t^ AB- 

■ to? <rf^? esc? c?*l 3??*!? 1 !? ym\ ??*t? t 

?C£? f???«i % 4$ ?csi c?tfr ??fS— faic?? btftft (fkaj >w ^t? 
W ) 'Q tic?? ( fku C?ttl *T? ?W ) ^t5f5—?? ?« <$jc* \ 

E /fr ?C'<J? tic??—$?t? & fare *t? *t? Pre? 

.. e " f «ti? ?■« ?rat? «uc* i to? It? to ?tci 

t l | r fro B $?t? ?tc?f i tic?? ?s^f?? fc?? * 

I J £ v?^fi5 c^ti> <4C^1 TO (cross piece) Eel 

I I <?t??i ?tc* i c*&?$ ^?t?1 c??? sHcb? 

1 1 f?C* ?tc? fTOC<F % 5 ? fie* ?tst 

_ Jp ** 1 ?ttci C5tl *C? I PtlC?? TO«f?? J?lC5? 

F F ~ «lt^ <??? v£j?sfg v£|C^1 TO FCI ^}??i W.* 

<T) c?t?a ^t?i c*h? fcn? fro *?tc^ ^ 

^Zy PtQC?* $?? fc?* ?$?l ?t$Cl C5&1 ?FC? I 

>«< ffa ?f? tl? to-sj ft? ftsfro? 

c?ft 'Q f?i? to*©!?? fc*t? fro? c?tfe fro,f%? ?? ic? 
art? 5 ? ?^c? i ?nJ to ?lci stcu? fro ??$?c? ?lf5 

tl? to ??t? ?F5?tC «(C 1 T^ C?f5l tl? to c?t?c?? vtfwft btf jc* 

?f??tC«t #fC 5 ? f?C? ?flt^c? I 31 ?t“ $$ C? 1^1 tl? TO? 
?f??C$ ?tl TO? btf JtfF 4?°s ??I tl? TO? btfjC? tl? TO? 

c?ft Mj ??1 s? i c?^*t cwfsi Pti? to? *rft?c 3 $fB f?i? 
TO? btf JC*F Ptl? to? C?1& btf T ??1 I 

?c? ?r? tl? to? 'Q ??i tl? ?c^? c*rtfe ^S {6 Pre? 

?c«? tic?? Pr$c?? brti-, 

«J?t?1?-’••••>», * 

i •.’. U-l 1 *! ^ *> ( CTtStHjB ) • 

.*. brt? ^ ?? f 


7 'oti*)3 VS 

l<-l*-<' ?1 £ r f -.-- - 

Z' »#*« ^ 





(*0* Inver TO* « ftcTO3 («*>%) fet 31$ fait 

CTO* 33 1 $$t3 <-■•••..o» WJ I TO 

cTOc* c*3*i £^j sifafaTO *f3re i <?#*si 'toto 

^Vt^TO ^ ?a i 

3,8 I 313-^3 535 (Compensated Balance 

wheel) s Chronometer 31 TO'3fi&3 TO ^*f5 stare c*tTO3 TOt 
53 I SOT C3t?R-*m TOf3 Scare 3J1C33 ^33 fTO 3C3 I 
al^ 31 fTO $3*51 ^f%3 TO 4$ 3JtC33 $f3i 53 I 3Jt3 31%*1 
CTO^-TO TO, 3f$ ^tC^8 5m I 

^iC'S 31 3tC$ 3Jt3 *fTO C3tSRTO 
^rfw, 3f$ <9*5 I SaCT 
$3t53 ‘Slf^f^s- *31 53 » 5OT 

*if3fc* froffc ^*r (A, B, C) »tn 
*f33l <3^3 4* Sift 5 ® 45f5 

3tfa 31 ^ (spoke E, F, G) ^33 
2ftFS «4*f& '5t3 , l $ (H, I, J) csr^si 
?3 I 2fC3J* ^°s“T 3t^F5 «1^ 53-f3^ ^ $M I C3% 

2133*1%?! 3t%33 fa* 3ft*. $13 fa5C33 fa* 3tt* f 

$3^1-$fet TO tSlCsSI^ 33 fa*ff 3tC^ 43 ? '2}rej* ^*(3 C*& 2!tm* 
3t%33 * fa* dfall C33 I <*1313 3tl%33 f%TO3 tfa 

TO^Fl C3 3 !! <2(3tf3^ 5«3t3 SF5J* «l?r.*f3 ^33 Sfat* f$TO3 
fa* fctfall I v£| 33 3f3 3C^3 21313^3 m *tf3fal 3tfe33 
fa*3 333 ^ f*tTO3 C3it 2PTO*13 ^3 nftfa fa$E33 fa* 333 
3TO 33 TO 3Jf3 fj*t 3tf*C3 W SOT CTOR *13 

<* 

«iTfTO I 

3^*F i I The height of a barometer appears to be 76 4 e.m. 
according to the brass scale which is correct at 0°C. If the tempera- 




*•8 




0 


lure at the time o! reading is 30°G, what is the actual height of the 
mercury column ? < of brass-*000018. (C. U. 1920). 

Ml — W8 (i-hat«) — (* + "•• •OtrX's*) 

- W89**t w. ft: 

^ I A clock whose brass pendulum beats seconds is correct at 
30°C. How many seconds will it gain or lose per day if the tempera¬ 
ture is kept constant at 20°C ? *-’000018. (C. U. 1944) 

nw t, * t 2 vitwi ^o°o * *o°c ctfwfa 


/ t 'e J* Mj I Wfft T-2w ^ 

• *. «p* “ L —(i 4-‘«»e« )4rX^<*)£ 

1 « T «a <2* # & 


-i + ‘«* # 0 X| - 

T*-> T, 

(2jf% C*ETOa ^ti *8 ’*•••» 

X<)*XS«X *8 — <?\I 

>!» I A grid-iron pendulum is made of 5 iron rods and 4 brass 
rods. Each brass rod is 50 c.m. in length. Find the length of 
each iron rod. < of iron is *000012, * of brass is *000018. 

(C. U. 194a) 

Grid-iron Wl <4tC* CH C«ift W* itsffa 

fws* Stsfa amtVI Wl W I 

w x c*\: ft: ^ sifot c*itww Mi ctMwh 

«tmvi -^(5 Prcw w* <«wvi 

♦ 

W.#X *°0®O* — *X t® X '••••>* 


V* CTi ft: 

«x >< 


I • 





9 1 Compare the density of lead at 100°C with that at-100*U 
< of lead- 000028 (C. U. 1942.) 

- p ~ 

« 

• y — 'OX— 



P ■» - *9 D mm H 

•• P >” > + •..*„ 8 P '«- o-'.-.m) 
p>.. _>-'*»** 

P-,„. > + ‘ ## b'8 i’««tr9 


t l A sphere of 100 c.m. radius at 0°C is heated to 100°C and 

its radius is found to be 101 c m. What is the co-efficient of 

, *.* ' 

cubical expansion of the material of the sphere ? (C. U. 1939). 

f 

• * l,-h *•*—*•• i 

• < — . *■*- — - " i« ’ 

'.it i»« X !»• >®* 


>o ' s . 


1. Define the Co-efficient of linear expansion of solids (C. U. 
1915, *18, *31, ’43, MG, D. U. 1929, 38). Explain what do you mean 
by the statement "Coefficient of linear expansion of cast iron is 
, 00C0117. ,> (C. U, 192G. ’38.) 

2. Define coefficients of cubical expansion of solids (C. U. 1918, 

’31). Show how the coefficient of linear expansion ie related to the 

* 

coefficient of cubical expansion. (C. U. 1943). 

*'3. Describe any method of determining the coefficient of linear 
expansion of a solid pointing out the ^errors involved and the pre¬ 
cautions taken by you to eliminate them. (C. U. 1921, ’27, '31, '36, 
'39, '42 ; D. U. 1928, '32, '34 ; P, U. 1930; A. U. 1925,31).' 

4. Most solids expand on heating, in some cases expansion 
can be made to serve useful purposes while in others it is a nuisance 



*0* 




for which allowance ought to be made. Give examples of each case. 
(C. U. 1936, ’41, ’43). Give two examples with sketches, to show 
how effects of expansion are eliminated. Show in each case whether 
linear or cubical expansion is considered and why. (C. TJ 1943\ 
Why a thick glass tumbler cracks when boiling water is pQured 
into it (C. U. 1941). 

5. How clocks and watches are compensated for variations of 
temperature (C. U. 1925 ; *43 ; A. U. 1932). 


eWa®! (Expansion of liquids) 

* i mzm 

^ ^tf^rc^: ( 9 ) c^t=c i 

«iwtcn ^i*i cw ^ art, ^1 ^ 

i (5) m*\ >ra wsf 9i 

* • 

W S5*?! 'Q *ftaj 

9TC5 I *TtOT 5j2J ^©*C*I* $ «ff® 

^ni^5f-?fvi WW 9* ^ I 

•* I 2t3F5 ^ ^1*11^5 2j*Tfa«| (Real and 
apparent expansion). 

s <49$ w « »ito *m** 

D m I ^9 'S 3^* A Tfin * *tf« *1 *f$H 

S5*??! 9* I *^9 vf** m*T 

^ *it$*t* *j$3 atw ^ *rr^i arctfe 

i ^ wt 9f*t* ^ 

^^®T=5t ^ Bess I *1*9^ SS**! 

arntfi^s ^ &p®i- 

99 9$OT <OT C9*ft 

c*&99 <WTCW5»I A 5t9tt*1 Cc$ I ■ 98®: 
*rfa*i A Cre ai*m cstc9 arPl r *rwtt AC 



js. 









<±m<t 


awn CB *mi«mn « ab 
-*rfOT «pifln i i^‘ fiif mi ^ BC-CA+AB 
.*. <5*fS5 ePTHH + nfrlBr .to) 

.\ , «rt 9 tt ; $ aw* 6 !-*!?® »2f 3 it5 c J - *rtOT awW ♦ftosre 
srennw m qfm cn oww CVf ft < ®rt 9 tt'$ i 

v A 4 *** ’Sl'W^ atoWS (Coefficient of real and 

* 

expansion): 


<3^5 *-}'=>- 




■(>0 


•(>«) 


0°C X 

Vfi sffit*!*! 

<£W3T ^-y 1 -- ------ 

>0° §3^ ^ITO x ^5l-$f% - 

' I }' NS y 1 * 1\*9\4 i to TO ** 0°C A Tfft^t 

% • 

*m3Ri - O 0 C ss<rc^ - r o j - t°C •, 

tsif^'Q^tnns epTfafa-y, y i ; to ^ ^tOT(*itoM) <2f*rnrfa 

-y, i '2ffifa«l-r„y/-u ^tnfa SlWI-F.y'e-v, 

<*Pitti«l-r.y.«-®» - 

^BTl^Tfsi y-Ui+^8 


.*. V 0 yt ~V 0 y l t + V 0 y.,t 

.*. y-y*+ jv.to) 

«Tf>5 «wt*+*rtGjra *wn?fa <2pfatf i 

‘ I «rf*tt<5 'S&m* (Determination of 

* »*. i i 

Apparent Coefficient). 

♦M (Weight thermometer) Stal *.— 

^ *& *{e\i£& (B) m i ^t«w 'Wfti frtfol « 

*t*t$ri ^rSfe^f (A) ^5t®r ?F3 i *ri ftot* wi ** *i®ii— * 

(^) <nft *ifipfU * w *ftrat wi i to ^ ^ - 

W 3ftH i (*f) *PP 3J1W <5TO ^Tf^l *lftH5CT 







« ifm *K t* i tots 

fcqrstt itt« i to ** few <! e C i w 

^ i to - W 4 affa .*. t 1 j c ^i>n *t®|pra f wsm 

TOW-Wx-W -m A .Stt^ I (If) *i)^lt? 

^ra*j< « to* <rtPw5i to 
i «fPi?i fc*m c*ra*i wi 
*mrro ?tfro c *rfefw 35 foil 
^tfe f%^ ^ ^ 'sra^tt ^t»p ^*J< 
*ttfro i to 5 ** to* torei-VC. 
ffe* »»i »mfcn «j^*t* to* fc*^t* (/i°C) ^tfro 

*t« i t*°C i x °C fcqroni ^fro^TOi* ^ttro^fro, *tro* 
*i*fri ^ffat* ^fro sn fai ^ro* «* *fro =n i ^ *n^ to^s ^t®j* 
w* *r* i to *** ^t* <5*- W 3 alt* .*. * X °C §**^t* *t^«** f«ro* 
*<**fF5 S5TO* «5-Wa-W-w, alt* I TO *** f*°C TOC*!* 

**t*-d, t 2 °c fcwt* *«* ®C** ^t*TO-*”~ -*t*|C** *TlTOt I 
t 2 °Cr® toc*i* 'q^-mi 1 - m 2 art* 

. *. TOC*(* ^TO - — 1 ~ "- 2 . 

a 



.*. i/C C* <5*C*I* ^ ^t*** *fc*F *t* * 3 *C fc*K5t* 


^!*TO-ff*i ^ W ‘ Wi 

M 

.‘. *tt*IF5 *p|t^-?' 1 ~?-r(~-X^s-ij) 

.. _«.->»• _ '3SOT9 . 

^ •■ . ^ — - --————- 1 M,, "lbfr) 

mMa-h' ti°C TOf"f* S5*C*|* TO X ^$1'^ , 

**i*tC* m x , m s , () 'Q t a TO1 / *fft* TO1 I 







(gpVftttV* *\f¥& 'STO* OtU *T*fa I (*f) >Q5R ^5 

aftim ^ *rto v£i^ * ^*tmfw TB mm 

«SR ^<3 ^$1 ^t% ^ TO ^ W¥ *ttffij5>tfl TO I 
(*P Prt*! *HTO ** «ito TOto ;fCT <^to TOtcs 

/ x -O'C 


(*0 3TOTC5^ *ft*f ^tsn (Dilatometer or Volume Thermo¬ 
meter) : to ^ i^v fcra to* f|ar ^ *TO *to* vw tTO 
et*TO - a i to ^f* *t*ic** 'TOto - V *: g\% R: (to cw^p ) i 
^f6c¥ *TO ^f*3l TO vftl ’Its*' i ^ to* 

<TO \ 5 TO *}5 ^* I 0 °C fc**TO CTO <®TO* «ftC^ (bath) 

*t®\ro fffs^*! ^*t$*i *t* i cro tows* *i*to c^fm\ 

*TOTO *tf** ** i TO ^F* CPC V 0 *: C*S fsu | 

9ftE** ^^1 t°C *IW *1TO I *t*\TO *ftC* ^*t^3l *N I 

to 3** ^*ro« l *** i .’. ^TO-efTO®! -/.« *: c*s Pis i 


*t^C** eRt* 6 ) ^<2ft*7 ^f**1, 


" 'Stt’lPr^ ^t3TO x fc*a^i- f fk 


la 

VJ 


(yfc) 


cto *t*tl% ■« TO**tjr 's^ ^ i to ^* 
^w^w.it^i ,\ *rtro*w-w,-wart* 

w — w 

.•: ttin* ™ '■ 

s ^TOts 5 *$*»f5 *1 TOj* *J*TO ^rfwi PraPiPt'S 
nIHl toI TO s (t) *iwft TO* *i**t* *f**l *ro* TOf® 
$RtTO *tf** I (<1) ^5'tS ) 






o<» 

<iwf& fsrf^rk m fafar to ^ i (O ^fi» 

^ito *fal $ft ^snftc «f» <spmi«i 

yral ^ral qtt i 

*■ 'S* I <2175 (2t*Tt^lfW (Coefficient of Real Expansion : (*) 
Dulong vs Petit fsflW 2 M *TCSR1 fa*«t 2 ^ ifl rtW ?W 

'Q *W n*TC* TOTOI *fafal U-^to^ ^1 ^ I ^5T? AB * 
CD to to I BC ^ ^S^ffa 

I AB 'S CD to5 $fB C^ ^1 toitf (jacket) E 
'Q F*tai vXfs <to i e^f ^rc*ra^5 ^ fai ^tiM i to* 

TO fell AB 'Q DC TO *tfaaw I 

to* to fan qtffani 

(G, G) *TOfat* fas frssto* 
to fan'Q to gfto m^h 1 ^ 

W *tfa ^*t* J', J TO v*f%3R *^* I 

E *it**«lc* N tol fan 4*“ F 

to*to m ^ fai <to i 
*tffa1 s *tfW*Tto 
ufa qtstre <§| *rt^i <rf^® ssro-w E 
'Q F to*C*l* *tfe* Ctf*rt *t* I $$ 

§55^tS W$C* I 
H 1 TO fai fa %ro (ice-cold ) 
JMt fa* TOESfa «f*tfa$ **fai F ^?rcto 

.a^ *p(C5^ ^ *F*1 ^5 1 J TO ft51 ^ to* *tfa 

^ l H to fai to to E toT ^Ite I J l 

TO fai ^ffa I ^ ^ ^Cv5 5t*l 

3(1 ^$TO 5*ltTO ^1 ?pfa$ *fftS C*ft $CTC# BC TOt^ ^tTO 
TOfas* afBt 7t*fa fai Ftfarl *t<fl ^5 fto m*m ^*1 






Oi 

0{m\ w I ^5ln 

^ I dft ^ $35^1 <r^5®T fwl ^t 9 ! I Cft I 

^t«n S ^ AB'eCDJW Wt-TOW ^51 W3flR /* <6 
A 0 vi)^ ^ ^’iftarcn >0 o°C, O 0 C 'Q d, d 0 1 B ^ C 

4?p! Wl <5tf^ <jfil?1 B f^TvS St 9 ! - C St 9 ! I 

B f^5p® 5tn-P + Arf</, c f^-'S St 9 ! - P + h 0 d 0 g. 

( Bt 9 ! I ) .*. kd-h 0 d o 

Sjtft </ 0 -d {l + ^100°-0°)}.( y-<2tF$ <2t^N ) 

.-. w-mu+j(ioo)) .-. y- *“-*i- 

«(j IUU 

jrftos*! nt rag ^f5 to 

ftfis ^Jtc>nt ^*re sto i 

^ TO 5$ TOC^S >5*C*ra §33^51 'Q *lTO qTOflR <i, <j * <2 X , J a 
^ wre?e* ^bb^I wapw * x © A a i .*. Mi -M#* 

fk% c/ 0 -d,(l+Y<i) f/ 0 -d 2 (l + /< a ) 

(L + ^j - ) l-t-yf a “ fi l t a -h a t l ‘ 

*TStt*rl: (^) cq qq ^<rc*ra < t5 ^ TOtw* W ^ 
•Rqq fsrf^ ^ art I (*h BC =**[ ftql f%f ^t 9 ! TO I (*t) 

tosto qqi ^ =n i 

(O ^tc^r^p faSW (Indirect Method) s ^TTO 

«t»it?rtCTF^ ^ ’tttsra ( •wc'fr) effiTTO cTO ssot* I 

«js* 5 <2pft3t* •tteqi i 

i '©Si «r^5 swsrtw («°c « «o°c 49 w)? 

(8*°C-i** # C)-'o«*«, -*•••'>, firotfifl-'•••««> 

I TO* 9Fft® <2fft fife* $9*519 

SfqtTO fafe* I $£*13 >•* **°C ^9 CT «WtTO *•■ 3^5 

v°c ^ bHw i ^ &¥*n 



w< faro 


ctTto* sprfTO i *ito *w *i ^rora aprtTO fero 

top toj ^ftrs i 

^ l faf%W T5U& ftrefaSrS irffcm WiHSFl 5 

TO to V e t. c*i: ft: 'TOseto cto O c C toot 

<^(ftc*i $TO wro to- w 0 am t°C &pto *mzw 

TO —W' I TO TO 0°C 'Q t°C TO *lTO WTO D 0 'S 

D„ « tocto tfTOrft Wro < « /S 

/. ^Jfcra t°c &pm <to^-v 1 -v 0 (i+<o arc d x -d 0 
u-m 

'Sdftftft^ ^ '©TO* TO - \V 0 - ftsf 'TOl'j^TO TOETO 

W - Vo D 0 .-. W - ■V jD, - V 0 (l + «) Do (1 - fit) 

- V 0 D 0 (1 + «)(1 - ^) - V 0 D 0 {1 + (< - /3)< - <0* 2 } 

• t 

-v 0 DoU+<*-/m w< 3 t* to troi) 
w-v 0 D 0 u+(<-/i)i} 

-W,{1+(*-£)<}.(Mr) 

$51 TOM TO w w ?^5 W 0 C^*t1 TOCTO §¥$1- 

TOT TOC^f froftfS ^tTO5 *3R ^TffTOl TO I 

- '©'S I TOTrtP : TO®I Ssft 9 ! <2t*rtfts5 TO> frtTSJ 

TO i fk% 0°C &pvTO fro»^ to ^st 9 ! «KTO ^ftc^r 8°C *rtw 
to ^ft's to » a 0 Cora to 'TOto i 
8°C ^TO ftftfc TO3 fTCMi TO^ 'TO'SR TO CTO ^ 
OTC TOfa TO CTO CTO*! I TO* *1 ^ Wl o° ^5 ^?T 

TOTO TO I 

ftsftfts® 9 rfw toi wcto a°c TOtw ^Rtws fro 

•rot 6 ! TO1 TO: o?) ftrf*| «rt^T5«! Dilatometer: aft *c* 

CTOfafo TO(* A 'e *TTOJtETO ^rtfas R*T TO? (l*?N t53[) I 
TOJCTO 'TOSOT * TO*t “TOW B TO? l TOOT «tTOt? ?tOT <*ITOtC** 




TO 


*TtWl I A\»[W *[RTO* 'SF\-'tf% *itWR 

<*rgTO* »wtH i ^t*p ntroa fc*w* 

wR^tt* fcwl-sfa-sfti to« «ttfro i tor cTO ftfii 
m m* fw to o°C feirst* cto *w*ttc* 


* 



s^fiar ^ 


fay I O 0 C TO* *tt^ I ’OT’ttt** TO* 

$|w ftc* i sp®t *t* I «fCW i°C TOl ft* 

Utf^RTl TOR *tft* ^* I TOR ^t*^5HC^ C^tfi> (ordinate) 'S 

$qBq$tCT ^ (abscissa) ®l$*1 ^ fet*l I ^ (^ fill) ^ 

CA 0°C i$F5 ^3l*ft* TO TO *1CT I 8°C 

'STf*\5^ ^*, ^lW ^31-^ft* TO ?|C* 

$m ytu$ wk* wv *rftro <ro i 

W C3TC*ta *tft*fl (Hope’s Experiment) : 4*# °* <^ ; ft 5 
fw ®1cw (A) umiw stfim C^( *fot1 >* pi: f*B w»l ^ 
•rt^ (C) «tfw i <5tc<M wn , tCT i ■*R?M C ■‘Trcal 



*Wt< fiwft 


f63 


(freezing mixture—TO * 3^3 fast) JffJri <*ttC^ l fa^fataft 
^51 «rtt—*° a c I C518 5rC3 I C5tOT « 

fa* 3?C"T i$fc %1 3t&1 *ttC*F I 3<fJ ffal 

= 1 ^ <«tfa1fa&fa t 'Q T' ^sp^fa* «tm ^*t3 <tc* i 
*^3 csto 33 fe toi ^sW 
3C*fBI * to^ I ^tOT ^3^ *it<*JFJ 33J » 

fa^faat 3 M 3 ^ <rtffato 43 I ^^sl c**rt 
* ISrT ^ 1 ^rfaw awn fefasst* Btfanw 

T cf°p 

9 cFfras 33 ^3 ^1 *rc^fe 33 ft 3tfe1 

G^—^ *rfo i ^ *Tfe 33 ?%i c&fa§3 

sw, ‘ fsai ^c^Tf^n ^rtfsR^n *t* i wh ^ ^ ^3i 

33 <<$ 3ft3 ®Sfi i 3t*ta ^ 33 to3 « ^tft ^i 

« • 

to 3tfa*1 *t*J 3fa&33 (convection) fell *t*1 3^53 

3t3* 3F^*rs $t3 *rtlre qtc* to* T' srfa'fafctc* ^ 3^1 

3fare ctf^i qt* 1 *wi s estes* 3Wt3 ^ 3^3 n% 

to 3 ^ 3 * fcq*$i8°c =d 3 * <*i$R 9 \ 5t3 1 ^ to §*fc** 

33 <Q ^31 F? *fel T ^falfafett** ^3v®1 tfffsr 33T3 

I *RJ C5TOT 3Wtt3* 33 

8°C* fats* ^S3 <*[tc^ fare x : 

&1 qt* 31 ^l* 6 ! %&* qfafato C 

fcq*$l s°c* to 3tt3 ^11 ?rw- \? \ 

3 tt 3 * ^ to 3 33 ^d 311 L ^ —\ 

W jj>* Q JT 

3Ft^«l &F£l 11 K v 

*P!» (fiffi*) Y 

^Cil<I ^3^1 ^tC5 3tC3 31 I ^^3 
. ‘ ’ . * i»3<f53 

t ^1 0^*1 ^ C^ 8°c ^v5t3 

^5*1$ 331 ^ 1 a°c^ to ^ 3^1 ^ 8°C3 

3f%3 ^ <*!3tfe ^ 1 , ^ fcfl 3l*pl ^ 1 ftl 


TOtfiffll) ^ 

fR 





8° o°Cre me fa frm to* fast* to* 
arc* s* ^ ^t* w to* iwi 0°C sfl *f*i 

fa *t*Ntre *tc* i o°c ^**$t* ^tfro m w ** i *** 

to* cm *t*fa *fwt ^to 5fa*i *t *1 wii ^“"'icf s»to* 
s?c*ra fast ^fro ^fac^s o°Cc$ •rtw i §to* *i^fti>tt* 
o°c ^ ^to* *t^f*i>tt* 8°c c*f^ii i $ *t*ifti>tt3* ^si 
fsrf^i to to* ^ i §**■ *ito ami **t** to ^ *ra«fl 

**t** fsrf^nrl ^ ^ilfro w* f£cai* w fa* i 

>©8 I 0°C ^*3^1* **cw ^Tfc « **t*TO —> 0°C 
<§**$1* TO1* *5tfa'S — ’saJb-ljV**- •*» j 8°C fa^t* ^E°l* 
^3 — >,i > >*°C ^*3"3t* 'SPl* 'Q 'Slt*^ - 

*3»4b’9,J> , °8'0^ 5 SftST* tfffifat? >*°F5 '• 0# > fa^ b- 0 °CCN5 •°*' S9 * 

• • 

%52f*<M C*t*T 5*T *1 ^*TO*t* TO 8°C §TOt* *tc* 

^to* to o°cre *ft*i **** fan *t* I C*fa*F TO5* 
fifft TOc*c*f* to TOt*te* *tfs*i qtc? i to* 
to *m to^ **£*? nfat® 3?^ i 

v©<* | stfft*tfa6t* *tfc*l &TO§1 *KMtTOf ( Temperature 
Correction for Barometric reading) : *t$* *Tfa 5t*f 

(Standard Atmospheric Pressure) “0°C *S**3t* *''*» C*lftf*i>T* fH 

*rt*ww 'gto* i , ®TO *f^s ^*° 

&FTO >rf^35 ** i *rt*t* nrwre* ^5^1 cro fi*l ^t*1 

^ I CTOl* to*TITO 0°C ^*?3t* ®I ^ C'TO* Ml ^'Sl 

*t*F v tf**f$'5 ** i ^TtoitfWtm 

nfTO^w ^rp ^f5 ^c’TftR • fa) CWTO 

^t^S TO W <°C *TOrt 0 (observed) 

^55^51 -He 7 !; ft; i 0°C ^c*wl /°Cc® cwi^ Ml i 

to w cto^i •iroft ( 5 twf*P 51 tfprf^rhF-< .*. O'c 







cm Pi: «j^s| *°c c^c^ni 

(i+«co cm fm ^ 1 m 5 R a-o°c Pr® *\ c^:«ra nta 1 o°o 

&M 4 C%'J\ ^ 5 F 5 l h 'sjt’fal t°G ^ftfcs CWrf 

H ^ I 

.’. m* $ ^5B^5l H S5fa <2J^ ^55^51 H(l + </) 

. ’. h- H + H<t.( > ) <5j<K t°C ^FfttR - + (fit*rttt* 

x ft ^ssi x ^i-f) 1 (<o * % 4 $ 

^55^1 a ntsci?* <°c ^ 

^c-rt^ w\ 1 ^ w o°c * t °c *rt*m *rct*-d 0 « 

<?, «tr® etttrft - y 1 ’TC’Tff^s ^5W1 - H 0 . 

'sfrsral (/ 0 -d (i+y<) 1 <#f $ m 1 

H 0 ^55^ *ttKTOS<l 'Q A ^55v5ts <4^* 

• « 

I 

/. hdg~H o d 0 g Tl kd'~H 0 d 0 ~H 0 d(l + yt) 

•’■ -A (l + yt) _l -A (1~ yO (* a <. ^twl) 

(i) 1I 0 - H(1 + «C0(1 - yO- H{1 - (y - « (i&) (*y/ a foil) 

A glass bottle with a fine stem when immersed in 
melting ioe just contains 300 gms. of mercury. Calculate the amount 
of mercurry that will overflow if the bottle is kept a sufficiently 
long time in boiling water the barometric pressure being 76 cms. 
Would the amount of heat be different if the pressure had been 
considerably lower ? (Coefficient of app. exp. of mercury— fb \hj) 

(C. U. 1943) 


.,_ m, - m, 

dWfpf »«!-«•• ti -0°C, < 8 ->e«°C, y'-W|VT 

(^ 5 t*r - m cm fm .*. *&* ^>1- w°C) 


m 8 X *»• 


4»l • • 




otto 




WjI -* 4 (o«« -m a ) 

•\ m,-»ig-8«4 tffal 4$ *ftVf I 

tbl, *lt«faj I *#f W°C 4* ^ ^te{ I 

2. A weight thermometer contains 24 gms of mercury at 0°C. 
On being heated to 100°C. it is found to contain only 23'622 gms. 
Oalculate the coefficient of linear exp ansion of the envelope if the 
■coefficient of absolute expansion of mercury is *00018 (G. U. 1945). 

y (<stF5 )-/ («rr*rte )+r> 

7o-y-y' 

m x -m 2 ^8 — . 

V—— — \ — -— — oooi'Sjog 

1 W*g«g-*iJ Xi«» 

y ff ’« • o Jtr — *« © © i^Sjo 8 ’• « • o iJ'S# 

*o e o o baij 

y — Oat , , ot— -—* • oo© ovjjtva | 

\3 

* • 

3. A pisce of glass weighs 47 gms, in air, 31*53 grams in water 
-at 4°C and 31*75 gms. in water at 60°C. Find the mean coefficient 
of cubical expansion of water between 4°C and 60°C taking that of 
glass as *000024. (C. U. 1922). 

8°CC^5 SfC3R >88R-81 

TOra ct;R:-8°Cc^ 

i 

*>© 0 CF5 'ill ^tE5* {i + 'ooo # u(^ -b)} 

* 

-i«*8» ^ cts f^:=^»°cc^ witfirs tor 

t 

%o°CF 5 Wltfifa SjOT 'SSR-St-o^i - >«’*« 

'5»o°CC^ TOTC ’'R'ft — *04 -r *t‘?3) 

8°Cro tots * i ^*°Cc3 totc d 4T' tor 

y ^ TO 

d-*{>-y(*>«-8)} ~~-M>-y(**“8)J> 

i S 89 

y-*.©«^*»| 
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Otr 


1 . Distinguish between real and apparent expansion of a liquid- 
(C. U. 1916, ’22, ’30, ’43, D. U. 1938). 

2 . What is the*difference between apparent and real expansions* 
of a liquid ? How are they related ? (C. U. 1942, A. U. 1924, 
P. U. 1918, D. U. 1927). Show the relation between density and 
cubical expansion. 

3. Describe a simple method of determining the apparent co- 
efficient of expansion of a liquid. (0. U. 1626. 30, 45, D. U, 1927, 
38, A. U. 1924, 44). 

4. Describe a method of 6n ding the co-efficient of real expansion 
of a liquid. (D. U. 1927, A. U. 1913, P. U, 1918). 

5. Show by experiment that water has maximum density at 4°C.- 
How does mercury differ from water in this respect ? (C. U. 1937). 

£Pfl3*l (Expansion of Gases) # ‘ 

i s (*) sst*t tftmtcn *tjpr 

*f»nri fag i W fafaa 'Q mun fafaa $$ fa$ 

(2ft?i i (*o cm 

t? i 1*0 arctfro ^ i 

<£ mtty <2i™ <3® ^ cq fa™ ^ ?n I , 

cro 5tc*t w cs ®*tfa fafai 

m apitffo ^ i «prr?r^p 

^3v2T) * St 9 ! ^ I 

v©q | fsn&ST (Gas Laws) l 

^itC^ 5f*f> ^1*^51 'Q 

^g | farcsra ^ i antra fiwr 

(Variables) ^ 1 farafafa^ f?m TO1 

Wl^5^l 







(?) ^31 (Boyle’s laws): CT C*tH ftfti 

ftft'i s|jtc*ra stt 9 !* wfopitfw^i 

ft*ra ^ i 

ft) *J35 (Charle’s law): C^ C*ft ftfi& Sfc 9 ! ^ft 5 

i°C ®f9F ftftfc <5OT ^n5H 0°C 

ftfti (***) ffal ^fti *ftt I *ICT 0°C 'Q t°C §3*^1 

ffJtW V 0 «V,^I 

. *. t°C ^91 ^53-ffti -V.X T 1»X/ 

.-. V,-V.+V.x^--V.( >+ k [J . M 

o°c c^ wm i *r <?r. ft: «o°c 

*fiH5suft + ,v«) ^ ct: ft: ^ I 

% *m *°c ^ ^ 

*m? c ifirctt -swfre w Wot wit* -aiwft* 

0° fcwfa *ttw% *T9l w i 

(’f) 5tC*f3 *|3f (Law of Pressure) : C 5 ! C?U faft£ 

<2ff% i°C ^3'5l"^fti^ Bf® ftftl «OT St*! $$$ O C 
5tOT ftft& ^W*T UVs) fft> *tfa 1 o C « 1 c 

&qK5ft C^Ffa WOT 5ft Po « P‘ ^ 1 

.*. t°c fcqrei-jfira m m-jft-P* x/ 

•-. p.-P.+ P.X-?i-P.( > + ,vJ.(«) 

O e C WOT 5ft v»» OT ft: »>°C &ft 

ft-S»o •+* X $&"“ )v» # + x £ gm ft: 1 

^ Boyles 'G Charles Law *TftY| (*IC9 ^^T) *■ 





i s *mOT <$mn : (*) «rtiWR 

(Volume Coefficient): ftftfc 5tt*t *°C 

*ri ittfcw *if^ o°c cq *rc?*rr$ 

(ratio) ^TfTOiPSprfat* TOM TO ^ 0°C « t°C 

ifJtOT V.flV.^I ^5l-ff%-t°-o°-t°C 

V —V 

/. >°c wsHra to ( —° 

/. ^t^pR-efTOfr - r, - V-. 

(<t) (Pressure Coefficient): ftfti 

b°C fcroHfiw to ^fjn:^^ 5t*t-^fcr >ff^s 0°C tfOT 

TO’tte 5t*t-<2f*rfate to i to ^ 0°C 'e t°C 

*tttOT m p 0 , p« ^ i .*. >°c fcroi-tfTO f3J BW-jfti 

- P '7 P? . *. sw-aiTOt* -7, " P f o P °.&«) 

i Yp ns y<% *p»f#: to ^ 5t*r ^f^Rs# ^tfasi cTO 

^tJTOT ^^51 o°c t°C ^t$t$c«i v 0 v, ^ i 

.*. Vt"V 0 (L + JV)—M • TO^ fcTOl t°CC^ TOfinfTO 

^tRnri bin p 0 sfcs p, ^rr^t^c^r v t v 0 re «rrro to 
.’. p 0 Vi-p.v 0 (toot ^)Wi w#p ( -p 0 

u + y,«) ’P TO’tfoaf P,-P 0 (l + y.O .*. Po(l+y/)- p o(l+y *0 

.*. Yp-r u .&8) 

i ct toot *t& <s rtR 

^t^tora top ^ «tart«n i 

8® i ^ta^-aWaiw Rra*t*l s Rrcm *tftwl s W 

TO- A vifv® to <pt. ft: W 'Q TOJtOT ( > ft: ft:) *t53*I l H-l 
fwi fro* w TOt* i B «wfci 








^ ^ i mm vm ntw ^t^n iww 

^ <8 %$5T vfl^^Ttfaf *TT?IW I i*& <tt^if 

(index) ^ TO[ I TOf &pv5ft ^ | 

mm *rf^\5 fstf£if*ii>fo m?\ « p 

&itfcl ^t5*ttmra (C) mm cwt^f 

*ts *twm nv& i mrsr^ ^ ^r w$ l%i ^ ^ <?rfc^ i 
^ E « F ^Cf I «ifr %1 ^t5*ftC5 m 

** Wft 'Q ^t=( qfa I 



*(fWt s «wfi f^-^i^rj ^fvi < 2 k<m i ac*ra 

^ >rc^f 5 <® m i *r&w-w fa* ^1 m i ^x 5 i fc 

^V51 CW*f v£t^ ** ^ B ?^F5 ’Tfalf-’S'K** fa$OT 
fa*n q^re ’rfn i ^ *3 §wi-o°c ^ *ppre 

fctfj-J. ^l^f ^ *%l *t5*tft3[ tfo (>o*°&F5ft) 

«tcvn *3t« I fm *$i*\ ^'Wrc* ^si m w ^ 35 
*ttrora njw *it*t i m - > • °°C» qjra - v. 

W»Ti—A sffiffc ^f5 cqfal srfaft *ts? 5t*f 

^ 5tt*Ri *ftr *ift* ^<t=v ^ nfHfa st*t 
stfari fcqroi-^fa *%! ftfa vim *np 

*rtm m i 

^ ^ntm wrn ^ i 

(area of internal cross 

section) ^ W O 0 C fepsft ^ W i"»°C 







iwfo *,-■•••«■«* i 

^ *ifrot6 w c*t3 *trt*i ^w*t* ^fe*r ?„ 3t3 3* i 

’fjtc^r^ yrcfo 3 *mj ^f*nd toi* toi 

#rfc5 i 

W G3*pi *m (Regnault’s Apparatus) s *na« fTO3«t '* ^ 
^ u-^i?fro ab 3t*ra A «ftc^ *rofis to , ®rr^ w 

JB «tfa C^ffal I 'Q 3t*l<l 3t\ll Cif*ft3 TO 

*K*ttfe$ TOl *ttc* I 3*lft Sulphuric 

Acidvf) ^5 I ^ Acid ^ 

TO*fo C*tftd ^fed TO TO I 

^ Acid^ TOft yrn t5 ^ i ^ ^ 

t * 

?m Sulphuric Acid TOl *3 I 

u-3cto s <trfcTO^ c$jfc 3*1 c 
I U-^f5 ^f(5 to c^fe ?Z ntu* 
(D) *TCTO ?3t3 <TO I D TO3 TOCT»r 
TOto ^ (£) fed i ^ *cTO ^ fed 
c 3*1 3 tfro toi to nrcar to 

to w A 3t^fe ^‘fe , r sro ^fed hz? 

3cto cwfa* b stcto to i 

SfETO TO fell 3 fat 3 S 5 t 3 t* 3 *! F 

ClTftt3 *rfc*F i $ jp D ’IfaTO 3t%3 vflCT I TOCT 
3tfeTOl TO (stirrer) I ^1®pTO *ttC , T 

N *pltt TO I 

♦ifftpi j d to to Ft*! i *kto vifam 

^ TO fe$*Fl ^W1 TO l B ^ fell 3C®I feg Acid UtfTOI f%TO1 
• TOTO tpWl C TO fed feg Acid *tfro *fel ^ TO^S Acuta 



fra 





sf*t;TO ** Tt^ ^5l-<„ ^rtw^-v, i tor* toj 

F W fWl (W°C) frg’M <2*^^ I SfTO 
srffe^ <*ff* l Tfl «2T 3 Tff%^5 A Acidre 

%5 d%i ot, fed B §to fe& i ^rtffaBtc* fep^i 

f^r w S5*R fag Acid ?tfa* ^faul ^ ^t*C>5 AcidvfRI s$TO tpstt 

5f«t?rt —to ^ fep^i-f/o * ^mro-v, ^ 
«mi^-<2mt^-r P 

^TOI ®rfft v^Vod+rA) ** v 2 -v 0 (1+y p O • 

•‘•tr-r^* - 4 *rrra Vj.Vsj,,^ 

V j 1 ^r'ip^x 
^1^1. 

>st ^If5 Jin} ?tn f?<( >w still ntn sto #nii 
faa-5W «tt*ff*ri>ta (Constant Pressure Thermo¬ 
meter) to 1 (to m) 

8* I Ft*r-<2W<Il3? fsTsK^W S 3ffaRJ TO (Jolly’s apparatus); 

*rros fa^a*!— cmfc\ c^fro w a^ ^ «trs m * *tfwfa 

<lt^f 4^f5 C <srfc§ w ^*R[ filter C^tfrl D ^5^ I A 
g$TO w^TO 3tTO ^rtc^ 1 D ^fB wt&l 3TO 3*1 E TO1 
4 *fB c*ri^i 3 *r F^ to cto ^rfc^ 1 F to* 35 
cTOI I F 'S D 3TO *TC TO M'eN **t** fcift *1 3TTO *rt 
^°s <3 cto , wft3 h « G to) *t*i *itifat3 *t* 1 to s$fB *td* 
^tTO 1 ^fB <r??r S *trira cipc^ toto* «tfBi 

1 *^d* to 3^5 fa3fB $ L <srf:§ 1 A tori tokto 4^<B 
(three way) J ^tCg I ^t* 3*J fwl *t*(TO 

5frfa<{<<fl *J5T *RTl Tft I E **t* 3*f 43? D « F TORI fa*PK“f Wf 



wtf 


i/ 


I 


*ff*R i D ^ v£j?pf5 to x cwi <*tttf i «tcw ^ sff 

*ttoN to ntnw ^ x 
*N *to TO1 ^ ^s?lx 
^ «TfoTO StCW 
4*$ <tfCT I 

*tfto • 4^fi5 *ftOT (0> 
TO Utfsral 

TO* W ^*to UN I D 
TOC* G to *stot« i 
*tp to<®l *fro, 5t*f« 
i D to *tt*w §*K** 
fro cell *Fto i F 

;ito fcfcto *1 =rt*to D 
L to* *tftTO fato to x 
*i^8 TO I F 3TO H 
wttol ^tot'Qi $ TO 
*Nto* *tt«fo *f* i to &i -ft, v£»Ts to^i-0°c. *fw 
TOJNTC^ 5ft H ^ F TO* *lt5Ff TO X to?* ^*f* to 

TO?to *5zm fc*c* ^t ^ 0 °c tost* *f£** TO*:&Nt p 0 - H+ft t 
TO (*f* F to* *tt**tTO x fk^i §*t* to ^to ^rsto ^ 

P 0 -H-ft,) I O TO* SfTO ftc*t* (burner) TO^J TO- 

^* i ffcfit to^i to *tto « aKrtfr® *tc* toto 
xfto *ttto *to* *tt* sft ft<* ^* i to *te* 
C* «tT5FF TO f^fat ^^tto^Hto *pat 5t*t-fto *tto*l'4fSt 
to to ▼a wc to^N *i®jt** *ti? 5t*r P,„.-H+ft M . 

Y . P *«• ~~ P o 

*» ~p V T— 

Jt o X 3 o o 


ffil 


— *o«WMi'0 | 
















wt 

. ^ 3C1 TORT f^ TO1 v£W lift TO 

ffal TO TO C*$sf3 W* faBMWl^TCR (Constant 

Volume) TOftiTO ^ I 

8^ I CTOt (Graph) l cm TOC^f ftf%* &PTO* <** « *TO!to 
5t*t *1 C^tft qfinrl $f f& ^ ^ ^ %tff> *RW flrtl 

I ^1 4$F5 TOM ^n C*T TO 5t*t ^^^35 TO* W{ *qft P sB3“ 
'Q ^ w TOfWro TO* ^TO 

TOrf* « ^V5l-?f% TOtTOfa* ^ i ^ w <ro $fite* w^frc* 
TOffe* §Jp\5l **K*—*1«°C ^*TO **K *C* I $to ^4 c% 
— \l4°C <§TOTl stitch <TO^ *1 5t*l ^ ^ I Cm 4$F5 0°C 
§q*TO * t°c &PTO st 9 ! *» arPw t, * y„ *ITOI *al TO i 
8* I. TOt*f (Gas Thermometer): f^rTTO *! 

TOfsfctCS CTO TOft (permanent) TO TOTO *%l TO*1 

TO^f* *i orf^rai twm ~~^~ *f <- v ^ v ° 

«ifc ^fi> *pffarei c i TOt^u §q*^i 1 5fcfarl ntf% i (c^r *nt»r 
OT^I ^ TO^ll W* TOtc^ *t?l toi *ft) i 

<4TOy p *l r.-iHi *tfi>: TO TOftTO cTO 

^ftTOR* 'Q f5Ff*T I ftTO^* *fcTO** t? f^$* I 

^*ft* TO (standard) TOfaft* ITO »rf^5 TOftfctCTO 

^»ri to ^ i c*tfTO to to^ sftcsfcro *J< to ^ tos F to* 

^ ** TO1 ** * F TO TOCT* TO TO* I *tC*^ ^TO^ 
^tfJPTO* 5t*f f^TO* TO1 %$. «TI I ftfaTOl TOf TOTO *f**l «ff?I 
F?R (absolute zero ) *tfo ^*^$1 ’JTf’TI TO I Nitrogen 
TOl'G C’lWPlOT TOTO ^fiWl >—°C C^ «WI 
TO TO l 





attffa&fcsra (») ’sPcrl s (?) «te»B «ntw 

(’itron ' S K*W1 ’tow* *‘ l) 

P1?W ’tJt’t •mn sWfifet* ^PWI wft *«?t (sensitive) 

^ i (?) ^ sutPH 4Mt* , l-*WI to*t* "hM 

fjnpssi ^5* 'rtf« *0* ** 1** 1 

(St) c*ttt%=ra *t»n *mt* *f«i m "tttffttn t? ft* 

^ps ^ Ss5 §*»si ’rt’H *tt i W *raf*Tl t (?) ’iifi 
to® *p W. ottm vtw *mttro "KWi. *t=o** **i 
e^ftqtsPW I W ®t*t flMttl **9 ^JlCTtfsfttm TO*f* TO I W) 
to *Jto* too wi =0 i (*t to* Otc* Cftm m 

9lT>l 5CT 50 I 

88 I 'S**®t* 5W <&n (Absolute Scale of Temperature) s 
*rtPB>wv«pitnv,-v.( ^+~)^ «w »* c ** 

gp^fro w® imc*ra o°c wfc* c^ 

«w to wi i vHn *ft o°c 5vto cto 

5 t]t™ wtro v 0 *rc ft: w to -^°°c fcvro 

v -.y 0 x(i-HI )"0 CTS ft: ^ 

_ fcqs^fa *13 *tJtC^3 ^ I ^tC5 WltW Wfa* 

Wfrpj ntftw W&HM WW* ^3 1 ^ 1 

^tJt^ 3ftftl>tt3“" I ’tJt^T 3ftftl>tC3 ^ 

HW *f9 (Absolute Zero A°) TO I « CTO-**s 0 C 

^ ftftire chests ftfsra ^ mw 

(Absolute Scale) TO I CTO WHI ^TOtW MW 
(Absolute Temperature) TO l T°A C*W1 ^ l ^ 

.^irh 0°C-*v> 0 A, >..°C-^4->"-^ 0 A .*. inraCTO 

*fa-cnf*c<« ita+**» (T°A-rc+*va)i OC^J 





83»*S°F. m *^I-^-8Jiy8--84>’8 0 F mCW *lfo- 
CW ^4-8*>*8. 

5t*l “J? O ^ I 

* m ^ *it'«n 3ts -eft i 

itjt*i$ 4$ &3^ ^ *(rtl f%Hi *ffii®r® 

^3 1 ^Tf- v .b8°c, 3ttc$rc«ra-w°c wi 33 1 mi? 

$ 3^13 c*ftfw ’lit™ 1^3 "rfe ijj 33 i 

8<fr I Ft*fa *|E33 ^ «lt3Ffa (Forms): V-V.(i + ^-) 
43< V l -V<» (> + --) 

■ Y_ _i^±<. -JL« « fofetCTl&Mrs-T «t» 

* * v l **s+/ 1 T 1 
m w) 

.*. V - V * -jp^f, W P-iP3* 

T l 1 

,*. VocT,WP-W- - Utf) 

5ft*f »S33 1JTC33 ^f3^ S m 

jpMPItfo* 33 I 

r *, P W + * T 

*m* WW fm 3*C * p T - - i - Fjv 

* L p !-mwvw .*• f^ t wv ip^-.-(^) 

* * r£*i <|H ' 

Sf«w, Mi Mi «?n *Jfc»nr Bt*i « R 5 ! «**l 

jpmpnRw w • 



ftwfa 




8^ 1 Jl’ipra (Combination of Gas laws) 5— 

TO W P Men * T ^ ftftfc TO* ntfW* «rt^-V 0 , 

p 1 Men t 1 m fenrafa ^ nitOT v x v® $cn qst^t 
ntft* *fro $« i (>) 3 TO ^i ftftfc mten* wn P 
p 1 ^ nfiraftra toi i to ^ ^ v Vi ^n, 


.•. -qcuzm 'wte? pv-p’Vi .*. v --^•••(>) 

(*) vnn^ Mn P*e® ftftl MftM T ^ti'G v nfan® ** \> 
qft wi V, ^css v* mi sto 

V V 1 w pv V 1 

'T “ “T lTl W ^pi T " T 1 
PV P'V 1 

.*. >jT " T , - W ( TO ^ R ) 

.*. PV-RT.--(^n) Wlc* R-ifJtn (Gas Cdnsfant) I 

fSifift tori niters Mn * «<frn 5 *n 

nM^ntfc* mi 1 R^ to nTOs ®e*ra $n<i to 1 to- 

<2jfe i°C 1 

^ nTOW* ‘SlJtJI ^1 W*1 *isft*RT«| (Gas equation or 
equation of state) TO i TO 6 ! mtens P, V, T ^ TOT 
toi ntfro Mft? ^ftM rntra tom toi to 1 
O e C fcqrotc* « 1* cn: ft: ntse^i Mne? mtra 


$qret « Mn (Normal temperature and pressure N. T. P) TO \ 

s<\ 1 ffflCT* ^rowr •tfSp^rti S— 


^inraistft v-“ v 


- M- PV- 
m* 


,pi V i • pm_p>m 

"• * * * 'i\i■« ~ 


•*• £>"^i W T-T 1 ...^-) 

^ fcq>TO nite*ra nTO * Mn nTOntfe* mi 

^H^P-PVR DT-IPT 1 or-5r-^i...(^) 

**TO *iprt Men njtcro nTO * wtr fc*®i TOtf ntf%¥ mi * 





i i A litre of air a$ 10°C is heated until both volume and 
pressure are doubled. What is the temperature ? (C. U. 1987) 


PV_P 4 V l 
T ~ T 1 


_PV_ *PxjV 


. ^1 5b-«x 8-*ve+i. 


-*VO-bt»°C 


^ I A volume of air at N. T. P is compressed to *tk of its 


■original volume. What will be the new pressure ? 


(C. U. 1920) 


pv-P'V 1 stn*■w i 

V o V 

’■S) I The density of air at N. T. P is ‘00129 gm per c.o. Find 
the alteration in the weight of 15 litres of air when barometer fails 
from 76 o.m. to 74 c. m. (C. U. 1938) 

to? ya V ™ ft: 

Vxie-itx^ 

, /, v-—~ x >••• cn: ft: 

<®W*i * stcn wi 


*4 X 


X ‘•O** 


it ft&fa -it X >••• X *«0*a 

,\ =* >4<»°o X «0*3 

-‘too 

8 I ^iven that one litre of hydrogen at N, T. P weighs 
*0896 gm. Calculate the value of R for a gramm of the gas. 

(0. U. 1938) 


R- 


T * 


*■ 



affa 5fitr>r?r ^ c^: ft: 


**• 


i • • e 


P-^x ^'fcx sb-b c 5 !: ft: i V ~* # — 0 . T-*^ 

*eb>9* 

R- 1»* y»* »> * V -»•>»> x 

^OX'«lrS)> 

Stef 

1 . State the laws connecting volume, pressure and temperature 
of a gas. Describe an experiment to prove the relation between 
pressure and temperature when the volume is kept constant. 

(C. U. 1912, ’18, ’33, P. U. 1026) 

2. Establish the equation PV -R.T for a gas. 

(C. U. 1938, A. JJ*. 1929) 

3. What is meant by Absolute Temperature ? Find the value 
of the absolute zero on the Fahrenheit scale. 

(C. U. 1932, ’36, ’38, P. U. 1928) 

4. Prove that volume coefficient-pressure coefficient. 

(C. U. 1933, A. U. 1920) 

5. Describe an experiment to find volume coefficient at constant 

pressure. (C. U. 1929, ’40, ’35, ’40, P. U. 1932) 

6 . Explain how the thermal expansion of air can be altered as 

a convenient means of measuring temperature. (A. U. 1910)* 


(Calorimetry). 

, 8b" i s w »rfw ^^(5 nfiratn 

C3t*|J 3tf“t (measurable quantity) I <5Tft 

o*°C ^fti <X ^t*f dtPf 

*5t*t $fti dtft' wzm *»'C *^<3 8.°C 

ilftt fwi ssPi n*tw i 




*jfcir«ra* 


•tfqqtq qt’flq qflwtwi 
vci i cq q$ fiqi tqi *t*n ** <$tqtc* qp5t*rfq*rfa *tt$ qi 
^Ttafiftrfcts to i ^i ^ffc sstttt oifti ^ c5t« t 

CSftsq fOTcq *fqttf stflq^tq v£i^f5 ssfqfq *TOt^ (stirrer) qft* l 

** 8fc l S5ft*fa i3TO—-4^ 3ttq fq^qi TOq fcqnfl 8°C ^C« t°C 
•rt^qfqyfes cq W qq^q qq sstql sstTO <Wf I *Tf»rf% 
('Calorie) TO I 0°C w°C n% cq CTO &T$tq tffo >°C 

i§wi-$fqq ^sj ^ ^ qqtq ^sri^i f^i ^ nt<Vj ^ 

*r cq ^tfqtqq qrt*tTcq ^ arra TOq >°C ^ cq W 

qqq*tq qq s$tqtc* q?jt*ifq srai qq i «*)* sttq TOq >°C ^wl-ltn 
^c®r v«iqr <nt?if3 sstq q?it*f ^cq i q^ %q 
(International Calorie) qtC'SC^ *8*t"C qsft'S *lfa 

> isftq TO^^q^sv^fqi q*fqre cq qfqqtq ^t*t wtq qq i wra 
« §qs\ 5 Tq cqwi qq*it§c*i s$tnq 4 *qr ^tq qqi : 

> •itfea TOq b°F ^qa-si-^faq m ■stcqf^q ^ncq n&a- 

qTOqRfr qi fqfrq qtf m ( B. Th. U ) 4TO to i > 

ntste ^ >°C ^qsqfl-ffqiq srar ■stcqtsrc'lq ^stTO 9 tt§G-cqfifrsF5 

qc?i i >oo. *tt§s TOq&rsi i**°F qt?l$re cq W wtq 
q^tc* flrt (Therm) q^ l 

> *lt^O-^tCq=lf^ 4**-(8e«'*x£l-qTOfq I 

i nf&g-cqfiftsFs «swv-8«*’* qrjfafq I 

m vSjfq to i°C ^TOI-^q to mi qrrfafq ^t*l W TO *nqfq 
m art* to i° ^toi-sTO* to ml qrfatfq <$tn \sjffl to i 

\* i ^5tft qrt*tta sflfe: to q^q /i°c Sq^stq m x aitq w*i« 
<t*S'Sqratq m 3 4ifq ^ 4 ?$ ntOT fq*ttq 1 

to =vq feicqq - t°c # 3 °>/i 0 .** /i° qtro r 
^qs mx «pi qlqi W-mi (i°~/i) 1 ^ 

f ny hi* 4 tq «f*t qlqi nfqw^ ^tq-w a (/ 3 - 1) 4m i 



*nrt«f faro 




^froi nfir 3tft* c*fa 

to F^tR sn ^ to &* *trt«f wf?n *tftT$js« ^5f*t- 

%s*t *t«rr«f toi *f#te <5t*t i 

.*. m.j(t a -t) 477 —/nift-lj tS^f 

»»l+f»jl 7 

>*° ^to *•• tos *ft>s o*° !>• • art* ^ ftntfei 

* 

fasten i f%^ ftfoa ate^i 4$ *t* 

^i i to^i sstra «w «itc»f i 

v I ^5t*t (Specific heat) : b tff3 **\ >• fafist 

V ' ' 

$3* 31 %N5?r ^&n 5 C3 TO it^i 31 TOf TO > TO C?tt3l >• 

ftft 31 TO CK* 3*3 TO 3^*1 3l if C3 I 

<4* 3»Jfaft TO 43* TO SfTO >°C, 4* TO 3^31 31 TO3FF 
««°C, 43* TO *«°C, 43* TO <3i3ire >«°C to i f5sr, 
3tal, TO1*cTOfa 3TO to* (3w 43* *tt$a) mf%f5 3TO* *t33 
TOT 3t%1 4*P$ ^*PTO *f33 3*f33l TOfatf? ^fsrel 4*3C«r 
C3TOT 31 33C3*3 TOf$3 §33 ^itfroi 3fts 3*r®fa §3*TO 
^tlro v5^s «tcto 33 ft P3f%s nfi^rt*! croc3* 31 33 to 
* r«fK 43*^ § 3 ^ 51 - 5^33 ^ faf®* nwtc<% 3«r f3f§* nftro 

TO ^Tft TO I ^JTtfS <13tctf3 <«3 31 §3*TO §*13 ft§3 TO 
31, *wttffjr cTO f3c«(3 §*t3 f^»3 to i 

cTO nwtc"ft ftfti TO3 ftftl m C3 TO TOt«R w 

^1 WC«TiT ’T’TtST ^t 9 ! ^ 9 t^1 

« >T^5f tl«| C^T ^1 ^ <P\t ’T^JtC^ >8t*t TOT I 3ft 

*rfc*tfa* w S 33 TO 

* 

s _ m fftg *tt>tc<3 i°C m ticft<ril3 TO —(v®*) 

" w «TT3 TO3 *°C $3*^1 ff3i3 «I9 «2TC3tBf% W 





_ * to >°c forenfo qg to 
b 4|ft TO* >°C m TOtSf% to 

- * ^ ^nrtc^ >°C ^sl jfjjg ^TOtar^bi ^t*t 

.’. 'TOft? ^tn-w to >°c fcqrsj-jfa* ^ 
TO (to* to - >) i 

(*>*) ^ 5 , m to n?rctf* /°c m TOtsrc'to to 

- s x w TO TO* /°C ^5l-|f5H sgj TO - s x ml *qt*if* I TOt* 
in TO W«f t°c ^5! mst TO TOt TO I. .’. 
TO*i$fh$ m-»»xsx/-*fftc^i <®? x «rte*fl%*s <st*f * 
^N«5l3 *fN*rc (*>0 i ^ to* 1 nt^:—(*0 4*tf** 

•tfftefa W** 'Q , «itt 9 tfo? ^stcn^ fafe* &pto f*f%* 
^t* i (*0 m f*f%* ’fttctf* m wu ^ fa's ^TOfa* TO ^nTO 

^froi ^* ** fa^ 'TOfa? to *TO ^froi^s*^ 

^tt 9 !^ TO ** TO >TO ^5t*r TO *1 STN ^f*^ ^ 

W^fa* fcqrsi-sfti *1 fc*nl-5t* *to =n i 

'TOfa* to ^<5 **sft£to *tf*t* 4^f& *($ i in 

*°v*Jt *t*1 TOf*K5 ** I TO V Q TO ^StC 9 T?f C* CTO *J*TO ** 
•*1 $*3$t* C* CTO ff?*T *I*TO ^* 'TOfa^ ^fC 9 !* TO11 ^ 

*S5t*t* ^TOfa* TO-‘*»^“^TO ^ ‘-3>Vr *1 *«»b- *rfeo- 

5ii ‘•sir nt^o-wflicsrs ^tn **tto > TOTOt* 
i°c ^^1, * 9 tt&3 TO1* i°F §**®1 fa°x*1 i 9 t1^3 TOt* >°C fcwi 

v 

*|Rs to i *to* ^rofa? TO tocw* ^cnfa^ ^tn to^i «• ^ j 
c\, ,cto b°c ^ to thiTO i 

<ofe to ^ to* nfiwc^ «» a c ^ f%*^i o.*^ tou nnurc^F I 



*tTO f*TO 




I (Thermal Capacity) 5 CTO ( < 3 T 3 f )> 

*t?M* ’t*^ >° ^f?rro w w mt* nf*^* <sf*f- 
5Jt%5l TO I 

TO W ^f: ^t:-s, .\ sTO-ittf^sl-wis 

^j!^f%" , ('®'®) 

4TO <TO* S5tn-3rtf^l - *fS TO I <Stfe *lt*TO 

TO-<5ttf^si - *to x to i 

« tf'O I ^9rr-W9Tt^ (Water Equivalent): CTO *T*ftC^I >°C 
w ajcro^to TO a ’frirett to* >°C ^ 3^1 $f% to, 
>5ff^ dOTPra c*& nfirett wto to 1 to ^* mtf* 

^*-w, <stf:TO-s .'. i°c s?3f TO-w« *TOf*" 

^t*t* ms *TOfo TO ms s?TO >°C ^ ^ . . 


.*. ^IJ-TOt *-m s. 5Jt^ "('®8) 

^iHWfa « TO-sttfi^l TOJt* firs ^c** ft* 1 

TOt*S-‘> .*. * o • TOt* ’SpiT-TOfo - * ° ° x> - * ° $U 

.*. TO-«sttf^5l-*»« x •>-*• ^PTt^f% 1 


* <ts 1 TOtOTlfif*rfctOTi w-rot* fa«fa: ^TOtf*fa5t* 

* *TOt^TO nfsTO 'Q w *f**i '95R *?* 1 *TOtf*f^tt* 

C**ft TO ^1 t?*t* 'STO *^* I ^ 'QTO* nttoj-TO* 

t 

'QTO I TOR Sf'Q I TO *** §51 <rc | «VtCT TO ifTO 

*F* I totf* $**3t ^ I TO ** ^1 h°G I TO* fc*W5l 

^ to */o ^ c*^ T&& TO fafastf (radiation). 
to TO 1 qft ?f*TO to *TOtf*fofrft** to »rfW ***f 
% l TOC* SftTO *f*TO 3* I *JtC*tff*^*C* 4*fi> TO-<*f**t|t 


.( non-conductor ) ^tTO* *§*t* *tft*1 ^*fi> *? . *ttcsi* *CT (l *H I 

*m 9 tff*ftftc** *tf^* <}i * to ntcara f%v 5 * *fi 15 *f*w sSc* 
TO TO ^C* I *f*3 Vf 4Jtwrf*f%|t* TO v 





fwi *m i ^^‘i *ra foam eft &b fcwi m \ 

¥%l >q-sr ¥^ i mfri $ «wpw *tt«faj - *nw 

^c^nr ^r i 

TO ¥3 it^Ql TO3 <53-w iSft^T l 5HPI W.WS '5^-w l 3fm l 

Pisfcm (eft) - i°C. - w arfa. 

/ 2 ° ^5 t t °C ^9! &V$ in' g*T *1*1 *lfTOJV ®t*f- w* 
(/a - 0 ¥Jl. 

/I 

/i* ^5 t°CV5 If! Ufa ¥*l *f?fl ®t*t -W 

(*-*l)¥J1. 

^jtc^rff^f^^ 'Q mu ^t*t-w (/—/ a ) ¥ii. 

¥tft, *tf^j^ w-fltfi* ?rfl® ^r*f 

m 1 (/ 2 -/)-;« (/-/ 1 )+W (/-/x) 

V. W-'-f/' 2-0 -™.(-S4) 

V* ” ‘l j 

H <?tf I ^t^t-^ttf^Sl f*rt% % C¥fa Wft¥ C¥ft v£i¥ 

*T?re ¥firai ▼jtCTtfiiftStni^ ®it*i c*w c^f^rsi 
fc*nai *f*tt<* w-artfs^l i 

to ^ *ratc*fa ^t*hstrft®i -w ¥it, *ncmr*WTOT -M, 

«rt: ®t:-S, ^-»f tl *iTrfc^ &p®1-T 0 C* 

attoPw &p®i - / x °c «c*ra - / 2 °C. 

*nrt«f*tfl*ifror5 *^m-Wxit-Ij) ¥ji. 

¥jtc*itfaftfct?! * ^ srfr^ m-MS (^-/j+w* 

(*a-*a)¥n. 

Wx(T-/ 2 )-MS (/*-/ 1 )+i»i(f a -/ 1 ). 

$31 3$c® W ¥*1 31$ l 

Vs* i $p few? <¥t*t fa«fos f*r«i*i $*nu 

(Method of mixture,) : ( > ) *t#hrl! Wtt ^twlvr >IW8 





TOfa 'Q wntfhl 'otrto 

*w urn i «9R ** i $ *arcsra •tt'fw-w’ra w 1 to* 

'WR **• aft* *fe*r TO to to* §*rsi »rei (O 

W TO $*tCT ^1 fwl yit^ll ( Steam 

heater, *l<k c^ toi $ta TO-t TO **1 qft ) TO 

1 4l TO ^f5 *TO ( *lt'<tw: TO*) *rat* (co-axial) *t*fl 

<TO *t3l *tfr$ i ^1 
A * Bro fifTO I f%TO* A 
TOtti §*l* **t 4*f& ** C 
ffal i ^f5 ffej 

*rft$ i vii^fS f^ar firci ^rostc* 
«rtf ftfet* T 3r*rto i <ro 
f|ar froi E *&t* nt^tCTi 
^ISh *tTO F *tto 
^tt$ i A <sfc*tci* %s 
TOWMJ (movable) N 

**i cto G **i fan tfo cFtt* 
« H sw %| TO 

*jtwtfififtt* 'Q $1* to31* toto viwfri *tci* n*rt toi 
flu faro* CStfrS* TO *C< 4Ts to *ftst *mt<fc¥ 
TO to i ^tra *?$% swift §<33 ** i TO *TO 

% to to §wi cw i *tt?i *mhl *?Jtcsrtf*Pta:* §fa ^tn% 
%5 *ftq1 *1^ 4TO N TOtfcll *fWt#F ^TfatfifiStTO* 
•: W TOfatfa C*f®M we I ^JtcaitfilftttTOs TOt$*1 *1* I 
firtHW^! «?tfTO C*R §**®1 TO 

IWS ** * «UcntVC*V VT-W4W, 




'- 1 -«^ 


¥jfc*rtfN?tara *nrfc«fa s§t:-S, stiR <5*-m atfa, ^Ttwif?- 

¥ffoni^-*M afttl ¥$OT 
§¥31 - fC, c*ft §¥^i - / 3 '°c, ¥ffe* *tf: ^t: - S*. 

^fforaTOi ( t-t 2 i ¥ji. 

¥TOtfoWt*, *ltCTO^ « ^ TO S5t*t 

-WS(/ s -M + i« {<,,-<,) ¥fl:. 

c¥fa ^lc<^ *t%5 ^t*t fafro ^ ^ qfro *ifi^ <®t*t- 
TO 

MS 1 «-<„)-WS {/„-*,) 


(WS+ «)_(<,-(,_) 
M U-«2/ 


0©^) 


• • 

TOC^S 1 TO *TC$ TO l v£lt *ITO Regnault ¥8 TO I 


<fCTO TO«1 'S ^5tTO TOtfTO* S (¥) TO ¥TOtft- 

ftfct* * PlfTOI TO ¥SJ3| &fTO *mrc l fcjtro 

S 1 t5 ^ 3?^ I f%^f5 ^1 ^TOt*TC TO ^ I «W¥®S 

¥TOtfifii>tTO TO TOOT ( CTO ¥|i ) fc*TC ^>rfe^ ^ 

w ^ tor ¥? *\Km to to ^ i ¥? *rfmf$ 

4?ft ¥tcfca ^tc* to i TOfo to * fosfa *tti3R yri Ti ; 
w c*tTO I ¥ttfo ^¥fi> thto tof i 
to far! * TO^rt^ citito w i Tritrsi vrotRiftiMcw. 
*$ « tor Iwa <$ ip wf ¥fare i to^t $to- 
¥c*ra m fcro ¥5 feBr c^t to?i <rofa¥ §¥TOp 
TO TOW faffoll *fe<5 W5 fefa *R *tfoc® ^ I ^fF5 

nfwi fa% w *wfri TO ^ cnW vski w *t*i ^ i 

$$tt¥ Rumforcte* *Ffa*0l«l falW (Method of compens 
at jon) TO i M TO^t c¥f*TO TO 




faro 

TO?fa fS* fics ^rrfinrl TOrotfc refaro i 
TO-fafro ^ i 

(if) t5 fi&f* fan f5i<ss^tw toi mtt i »ift* 
fafara *tflTO faf*r *t«rci fa»* to i 
*v fafit *tfa tofr *r*i *tcto i 

i^u TOftqtfi ^tfan ^ i («) fag 

to ^ TO I 

* <t<\ i «Kin vt*t fa«fa; Prw k*ttf: fa) 

^TOfa ( Regnualt) tffaTO TOC*ltfafafctC3 sjTO nftTO <*W5 TO 

m i « to to toi to§ cq <to to sn 

*i >iR^ cto TOftfa? faa gq sri 4$*n *mtf 

TOftre *fan TO*ttfafafctc3 w*\ i (4^rtw «% ^spgcira 

Regnualt slfastt qtgl TO s$t^ ^filCTO$W ) l 

TO TO ^JtWtRlfi&« 'Q TO^CTO TO - W TO, 

TOctf* TO TO-S„ tocto to-w TO, to-M to, 
*tScTOTO TO-S*, fc**i - t°C, m fcTO-* a °C, tocto 

to TO-S. 

to nfii^rs w-m*w3fafrt3, toto* « «rtre tow 
TO1 f$T5 TO*f 

.*. VVSjXfji-iJ+iMSfoa —< 4 ) 

jj _ Mb a U — fg) ~ Wbxt/g — <i ) . ,/^qn 

3ft -SlTO TOW SfCTO ^fa$ C^T^ ftUt? *T«t?Rl 31 

^ to tou ^ to to*i faTOsi tow to to ?tfro 

4 

to ^ni i cto to«i era c*t*TO 4?$ to ntccu^r faro 
^Tfron *ffas^ ra ^ftrai aic*i c^fare ^ i TO TOto qjr ^ fan 
TO1 TO 5 ? i ym ^ts«i« TOc^ra ^ i 
. iftwnpnni to *rtf^i wwi 



u ^ dV t- towfa irtn (Measurement of High Tempera 
ture) : <n *tScH* ( *feH3 CTO ) ** « Rt: 

*tHl 'sitr^ ?fa& ^ ^Nst^ •mc’ft *&*&( w vsm hi 
*ftn c*ft rich i ^ ^fSHre «fc»i 

>c*h w-ftf%?M h*wj ^ i m §*P3i w i 

hch ** wfcsrtftfaiftm ^rr-^rt^- w attn, arc^ra m-m «nfa f 
<$*-M attn, *f6ot ^ts ^t:-s, wm «m « c*rc 

-VC, VC, Rasfss ^5l-*°C .*. MS (/-'/ st )-(W+w) 

{/ 2 -/ 1 ).(vfib-) 

vitftCH t 5^1 aftHl *lt£§ 1 

RfitFw, (Furnace) foirsl TOt *lft i 

>i 1 * ?rc*ra § 5 * v^t^t s—h*®i ^6h * smc»ra to 

» «- o* • 

TOI’U ^tC^fa 5 ^ ^5tn HTOR 1 C5^ C^I I R<fc ftftfc «IH >° ftfif 
^ i$CS CH ^tn sf5«l ^ Hi ^v55f 3^3 a W S5jflf ^C3 S3lU 
C5C9 C*fc R9 C3 C*tH *|S?t< HH W aft«l Hi WPf 1 
fniifafa^ *fh •ft'Wi hr: M ^ *fat*i ^ «f«ft=r <^c*r hch *fiii 
HCH ’HR *f*l *T$3l HH TO TO HS I (H) TO 3FC*fH CTOS*T «R 
RCHH^I TO HtC* I (If) affi ^cn^l &§# Hi ^ I 

ch§ hth:«i $*iCH hi m*w rcw ch% ^ ^ ; Htts 

Hi ^«tif HRW RCW CH^fl «flv55f ^ I R«fK HV1CH HI ffitH 

^v5f5f ^c*t^i ^^fif c^’nt ^tf%«ftc^t^ ^} ffcn^r PtfiPrc^ ti 

W5M «rtTO fhsft « *$u «f9T5iwf^ itifazm w 

5^5^ £»r$J HI 1 C*faw *1^3 Htf^*ftc^t^ I 

(H) ^Ift ^C 4 ! ^JtCHtSPdifra «fH if«THl ^ Hi S 

gfmfPRI ^5 ^9 RH *rf?RM Ht°tt ^ HI I 

ft^1^: ^fCH? ^®nj new ^tenft^ ^tc^ra *tftn^H ^ i 




*rot< froiH 

(«) to* TOTOTO$«TOTO?r 

taw hi i 

I <5f*fiH5*n (Calorific value): 4* 

•f 

hi tohi cnt*tfe«if ct ^tcn* fcs* ^ ^tstc* nti hi hhto ^t*to 

^ffj TO I *1^ HtlfTOH *fTOH*J< fc|H ntCT (bomb) 

W «?1 HHHl *&Tl ^HHlfTO TOtH TO1 (W ^ I *!tTO 
*h< 5 HjttHtfofifctcHH to hni *$ i hshkhito ^5t*r me* fczn 
to i *jcTOf ftro 4i ^t 9 ! ’it’ll ^ i 

** I ^5t*t (Latent Heai): c*U nto qpHtTO ^5tn- 
«TO nfro Htfare Htc* i ftffifc ^pstn (ffaHtcr) 

$31 Hfro <TO® to hwi hi *$m toi m ^ h<K 

hwi hto Hfifo 9 tf3 4 t$ Hi HS *WI h6ch S5t*t HTOt^ 

hhi to« «rtc^r i hhi 'srr^s c^ra nfa 

TO? ^mchh to nfwi <®to 

nfitfsSTO T*% ^ Hl&HH HI tochh ^toi-^hh Htw 

aitoi hi i <$hW® $H^i-?tH nfro toh ^heto 

UjnfB fstfvr^ &PTO ( f^HtCH ) TO «W Wf 

*TO HOT TO1t5 9 f(H 4 |S5 Hi HH *Wt TO HHtH TO* §TOt 
uw <TO \ 4^*1 ^c«i TO <TO*t hRch fcroi Hlfaro 

HftH ^ 4H ftfifa &FTO ( T^HtCH ) * Me 9 ! §3tH HH^I HtTH ’ifTO 
H$ i TOtH Ht*TO apWss ^ 3 '5l nfro TO* 

uiTs vn^f5 ftffite &PTO HH HW ^OT ^ i TOHl aitfsi ^(«fira 

^*r 9 i^<?i ^c?f i 9 urtc<* 

^ 9 l^t< CT nfiRM ^t 9 ! -S^ 4 ! TO Tl ^Jt*n 

^5TOl *TC$^ ^fsrsi ^M 4 ! ?(•! ^?rtc^S TO ^ ^ «rf^1 ^ 

^ss ^ i uii ^5! w.*r <PFtPr$ ^^ii «rtfPfctc* 

f« TO hi i cniTO ^ «tror Hi #h TOH hw i a w 





yfk TO «rt<f?&rc? *1*1 ?t? I sensitive *t*t 

to i sncto* ^tn TOfc? ?ife w i tow ^r*nit 

cwfrofe <x cro ,^1-ffTO ^k?? fwt? w *n» *ra?tro sstt*t? 
w(?^i wtotItoc? sastn ^ f?*HTte ^troffo 
oft *ifii?M i v£i^ ?rf^5 ?i to *rfftc«fa at*f$? « 

*irofa to? §n? fa»? to i 

w w* to? *f 6 to ?*Rtrc 5(1 *f??i ^?*( 

*f?05 or S5tt?? lRtFft w TOtt* ?fSc?? <rni&% sftirTO (Latent) 
Heat of Fusion) TO i ^ w* to? sg?*f &PTO (ftqfcf) 

^fts( wft * 1^*1 to ^Jt^t to i v£i^ TOre ^»n( 

??ts5TO? ^*( (Latent Heat of Solidification) TO I 

"???* ?to? . to b-*" ^ ^?t? TO*tf v<ft c? >°C $*fto 

W afo^TO*’ >°C &PTO «5tt? TO ®rRl«N5 ^iTOtr* ?TOf? 
TO ??*t? i 

TOt? i q c &PTO W <Stfa 5?*i i°C §^TO v£)^ atf? ??OP *[f%«T5 
*• ?ntaf? TO &§$ ?? i «° art? b-°°C ^pto to? to t* 
ait? 0°c &pto ???* fa’Tftc*! f?^? ^nsi ?s 0°C } c?? v to 
«• Xb-o ?TOf? ^5t*t S5Jt? TO I TO «• att? ??TO «• »Kt? TO 

*if?«te ^fro ?j? i ^?n toe'll - o°c. 

W W TO? ^IITO TjjfcTO §^TO ?f??$5i 5(1 ^Ffirai TOf 
^fro c? TO ???t? ^ tok^ ?5?c?? 

*5t*t (Latent Heat of Vaporisation) TO I W TO? TO 
Wft &PTO ( "^5(t^ ) <®TO ^f? 6 ^ ?$Of ^ *lf??H TO TOf TO I 
"ffc?? ^t? TO t*<» *Jt*lf?":—fctf? <3 >»«*°C W att? 

TOW **« # C ferofo fel ?fro ««4» TOf? W®1tWI 
^t?t? >«»°c i ait? It? i**°C^5t? TO 

m ^jt^if? ?? i 



*Wf< faTO 


^ '$T*t TO* 4** 'Q f^l TO I ^tTO 

v£)W «(tTO §*1* TO I 

sstm ^to > *it^$ ^1 > sjm tou qfk®! ^ * o C 
&pto 4** '<f^csT > nr^Q ^i > -attn <ffa?:*[ 

^ -Vr» y£ft\ §|TO v 5 H - 4 *^ t %1 >°F »OT <ffe 

(C^:^ * 0 C-£°F) TOTO ^ Xst’l-bo X $-088, $TO 

^t«1- t**»X ; -3»^8V. 

^ I OTCSRf <ST*t % to* cto ^1: W c^t, 

^£*13 <6 §TO qfa S5W I i*tC>5 *F*I *tt'6*l ^rm S—(*) ***P 

5t%^ *i to* *wti> *tffa® «ipw to ^ i c*\$m i %®*tc»i 
*1 5OT ^ sffac® to sitcit i sras* < 2 ^ *tq i f%^&*f«r ^tfes 
C*fft ^tc^5 <3**1 *911 ft*tf<^ *J l*) ^r*J *1 tfa #^5 «Tf^ w 
*tT'Q*1 *fa 1 > ** $> TO* ^*-^'4 5 tT^’9 ^*k a* ** $ft wi 

**?? ^£?[ *• X 4aV* « 4 ° • • 4*^ S5t*f ^ I **& **** TO S5<H 

^1 W $*«l TO I TO tft *1*3 ^ 3^3 W 'SJt^f 

to i ^ti>iaPrt *1 *imi w c^i it«i c*t*re* 

*f*8 tost* <crc* I §*PW 'S *jW «F*f 

stffTO W $fc* C* 5 ! *1 I TO 6 ! $fa ^ *t*t* TO 3^p TO 
TOf TO, sgf^l TO *1 I 

I TO 5 «fti( ^t^r ( Latent Heat of Fusion of 

Ice) fi7<^ s 'Q ^ 8 

mu ^ (W 5tt^) i <*tteit<pc* ^wfU cvf'Qin ^ i ^jtcertf?- 

w*t *$ ^ i *p^rrt 'To ^ i «^ot 
nttf*j-TO* to (w ^) i ^c^t. ^rtSfet?i fwi TO 5 

m (ti°o). <^0 «° i 

n't* *ttOT ^«a *rnm TO'ei ^t^rt 

<<fr® wito «t ^ fihn 5d ardk 



TOra to m i ^fcaitro* TO fart vm* 

mm %s itffara to i *m mv *tfro fasr$n m {t 9 * c) i 

VC tow &U5 f fro ^ i TOftfefa *rafaii TO?rrfafifet* 
**TC VSM C*fo *TO3 TOFJ-^OT (M to) i to ** 
S-¥itCTtf^ftfetni^ Wc<i^f:TO^L-*TO* tffaTOi t t 9 G 
t t 'ce$ ^*i 'e vi to nfTO^ 

TO+fai^^ s?to o° sfra vc *fiiTO 

•rora^fa to 

.*. (WS + mi) (t, -< a )-ML + M* B 


L- 


(WS + w) (t, — /„) 
M " 


0©s>) 


TO^Sl % W TO '£&%* ^ '<ttfTO ®« 

-*ffal m$r< > TO ssot s?s 4 ?toTO \r TOift 

*fro i c#3fsr mw c^faTO to s$ m s tocw *%i cTOra 

TOre ^mn\ w afo TOre ^fa^d m i («r) mm* m tos§ 
to fan tos 3tc& to w$to TOtre toto to to m* 

ill TO I (*f) TOfw ^P«1 ^2^1 to 4° ^ ^c®r c*m 

to ec i fafVTOs to ^tc*ra 9its-c«ifaP!to 

?(TO m I Wl^ ^tfa (Method of compensation) TO f 

fafafl TO L 43 TO ^ I (*0 W TO 5 * 

tojitos to srfro *ro i 
■^TO® *TOtf?ifa>tOT w L^<r to -«r i 

*&8 I Sfa*Rf $f*t (Latent Heat of Steam ?(1 Vapori- ^ 
sation of water) fa«fa S *tfaTO * W R « 

i* 

^IfCTO* P ^esR I TO >8^- W ittt I ^^itfil^tair 

«ftH 4 ^t*f TO ^ I ^il ^ l $ 'QTOS ’Tfflf^T- 

«fc?ra atPu ^ft T fan mm *i«i 



*88 *nrrtf fast* 

m «°c ^ i m*a ®q*si - 

rc. b ntcara c ^4 fan ^ i fa^w fan ^ 

fa*F D 3 *t ^!%sre vfntcc i D -n^ 35 B *ttco sjfo 
wra 'sm ®*bi ^tc^ 4 ^r *ra ^f 4^® ortfr **t& ?w S^ 
*T*I TrtPfa E *W fart cqfa fagoi fal^OT 

*t 5 Wfa fSfattS I S fsra^ 4*ff> F 1 

FvH* TO fail ^fi> G Jffi I $m «fl¥ «Jt« ^Jtcsrtfi- 

fafrtOT i «m 

«(t^ s ®*Rl 

*nwmf| tots i ^ 

c^tfei s -w* §ta-#tf 

( Steam trap,) ?c«f I B 
nfcara ^ #te i B 
*ifa 'ztus D fan S 
cFfre i $to *fks\ 

s?sf \5fa S 

ss*ra*r ^ i 
W w K =w fan ’ttfar 
^<rt ^ ^ w G 

fan ^jtc«itfiiftri>tc* cutc^ i S m fart qftv i 

^5 *ftOT ■STC^T ^nt^Q 1 $fo-*TOT 

^5 *ifa ^itfart G sjotu sst^t'Stfa ^rft*itfa>fc?re bpotu w cfW'® 
ftc* «iwn i wv ^rtfar® w i ^jtwtfiiftsnr« 
B *ttaira ^c*a 4*$ *tfi P W i fff*M *tc* G 5 ^nr 35 *rafart »re i 
..wra ^$5* ^9^$i i ^ sw i^o i ^jtwtfiiRSrt *fari 
NQ3BR ^ I ^ qng C*t^ '&$&& *tt«faj —IfaTO w-M 4ttK, 
Ijawi - > • *°C K ^Fjtc^rtf%f^tc^rsr *tf: ^sts ~ S, ftrot 9 ! - L;' 







m 

*W*rl s M afro M «atn >«**C to 

**fTO5 5^5 *ifitej«» sst*f+M lift ^ i*»°C ^*$1 

* t c ^q&sts •tf^j ^ 5 w-<° i t °c m 

*JtC*ftfafil>fa, « V! toi TO 

.*. ML+M (100-<J)-(WS + nt) (< t -0 

^ ia 

.*. L-— A j—'«i-0—(100—<,).(8°) 

TO^Sl (*) TO sjsj vtffro L TO C^a?® TOC3t»f* 
topics s to G w fwl t>fai wfa qt^tra fto 
*finrl to =a ^ i or) r&c>s to fa#f q$c*i L to 

^feq cq$TO to* srtqfa* tos $q*ai w.*w\ to TO 1 ^ ^ 
to .nfaTO S|q c^i ^ qtqtro qcqq hctoi «tNw 
to <TO to* cn n 5^1 cq% ^ i (*r) WlCHH 

^3^51 *H5tC*RT TO Wf9 *?ff5 

i «k:to <nm Stora fcqrsi ^rtHi i 00 ttn fire to 

<TO*t TOT3 Wt* TO Hi *tCS I (nS) ft 9 ! v 9 

TOC*ltftfato* TOT *pfl TO1 *TSTO TOft*. q^tfilftta ft 9 ! 

CTO TO 31 TO I (5) TO 3 m *»°Cv*ra 

cq% qsqi ^ i 

*t I HW ^TftHlfilf*ri>t3 (Ice Calorimeter): (*) 9?tC7* 

^ft*rif?rf*ri>T3 *• qq* ’tfaTO w ftffii 

*tf*TO 'St 9 ! <HVT TO I C*!$TO qqc*q toj $*P ^f$3 TO ctfnn 

^W*W1 TOC* W1 *tTO ISCHIA HtC'lftp^ TO *tt'95l TO l 

^fSWl S-^faftTO* ^TOtCS C*t3 *$3 3^1 c 'OTO *a I TO 

3$q M ^sttH I 1)^ , ®t*fft?l ( Steam-heater ) TOJ 

fnftk ^ ** (<°c). ^ a top <iwi^ 

^ MS iw nirt.'irt i^ctf sfo tMwi w 



1 C IN I TOP TO B fart S5W*# *tc$* 

^ Ft¥ i &p-$i ^sft o°Cre ^tc^« f •tfwa* 

*JTO W fw •tfiTO'M TO W&S5 
dra s* i fa§^«i *&* *fro1i toh ^*p- 
*N1 m f^c^ »iNtwj ^“'SN 'Qsr 

I TO ** t^1 m vftN i to to*r 

■*fa nsN-l, ^Ifcra Wrs’ t w-«, 
fewi /°C d&ra O°C0® 3tfTO ^ftera ^t<n ^t 9 !- m 3JN 

top wfot* ^ <st*r. 

.*. Ms/ —wL .*. s-”*h- 

M/ 

*mi*\ : (*) *rai>i 

*KU3 TO TO ^1 I (*T) TO' C^fTOd *i*fa dT* 5^x5 

to" gfro ^toc* tou i ^ §*ttcdd ^fro s 

(*) *p ^t^tfif s ^tfya TO ^ i (*n w ftftw 

TO cTO sstn ^ 31 i i*f) cTO TOftta* w^N 

t 

*d 5(1 I 

(«t) «JTOK ^tC^ltf^rfet? (Bunsen's Ice Calori¬ 
meter ): ^f% : ftm top *tfro 

IN *d i ^mn to:** 'TOs^-nfa*^ »ifS^ s©tw 3tfro 
to*s **3 nt'Qri i 4$ 'm* i^vs nmn w ntTO m * . 

*CT3 ftTO*l: ABCD *)*f& U-<TOttTO 3*! i 1^1 ^ m 
3TOtC«l 3ffTOCS I AB TO CTf&l, CD D ^fl»1 *&$ 

5TO 1 ^i TO fwi to i ton fkm fw?ri to*jn ^ TOT3 c*tfro 
’ to E %&$ i e ^zm TOljftdf wr* *ttc* ^stw to *tfci 
oro S «(^ i c^rriM ^ B 4* fc*ra ftc^ F *w cdrw 

TOc^ i bto* ^c*r *if%=p^5 ^1^9 «f*i i ^ 




7?//' 

r~- 


\c // ' t ' r fty '/'#///■'*i 


?«^’v ffeaj 



?TOtf?ftft 




toc? *?i ?? i B to? ft? «k% CD m \« 

E mm fro? *rr?? i - 


♦HNrj: F TO? c^ft^Tl 35 * E *f®i ^1 ??3 ^f5c^ m? < 4 ?ft 

^ g *iftaj? w fw ??v ftfete to ?n i l^t? ?i 
c*t?TO 4?f& *itc? ?tf<nri i *ttro w« ??w? ft«tc«i ^?fon 
=?? i $?t? f to Brtftm t?t? ??i foil ?t? 

«t?t? TOtfc? vm $$ft? ?t*n ?£?i sfa<n ?t?c? i ^ m 


sgt*f ???t? I ?it*f F TO? 
?tfe? B TO? 0 # C $?*3t? 

?^F5 ????t? ?&? i TO 4$ 

«f*I ^t*t-?t*fol1 ??tf? *tf?«F5 

• • 

?&? I F.TO? ?tfc?? ?tC? ^ 
*8? ???r sjfo? I ??C*F? 

m^t? ^r^ra? ck? c?*?t ?«?i? e 

TO? *lt?? fo? ?foii ?t&? I 

?? $?i? $fa?i ?t^i f 

0°C §?*3t? ?sr foil ?? I 
*m ??f& ?ro ^?t^?i w< i faim < 
cm *it?t?? ^ c?«r i vfi? ^ 



***; fl? 

:? ??(6 O 0 Cre ^tc? i *m 

ica? «rt?fa* ?i??i i 


c? *fcr? ^rts w S wtfro ?$c? ^r?t? 4? |ft?i ^f??i 
« fct? <$t*t^cv5 ??? ?f??i ft? *rtft?i F to r ^pmft 
c?ftrat$ ?*f foil F to? ?? ?? ?? i ?rt*i ?t?ttc? \ 

^tn to? ?«n foil *tf??tft5 ?$?i ?tfe?? ??to jpifa? ?wt ?i 

?t&5*? O # Cff5 ?tt? I ?W ItftlOT 'qtro? ?fo? 4?’ *it?? 

E to? foro «t? fro ?fac? i E to? *it?? ft? ?te? cro &t? 
W I E To? «ftC^? *g TO1 ?tftc^ ^t?«?-5t? 




* *wrt< frot* 

^1 to TO w* to TO TO i ^ 

^^oi vri>i to wwt* b&to TO* TO to i 

<5f*firl ;—to ^3 * 5 *, ^rf: TO ^ <TOft* *TOFW 

M <TO, s 'Q t° C. 

,\ ^ TO •tfTOTO TO-Ms*. 

^ TO$ w TOt ivs *m w i 

TO TO E TO3 fctTOW- < ^ C*\l pi! I TOETO 'Sl’tW — l C^s 
ftt. ^ I 

. •. <TOto f ft - /«■ *R ft: ft: 

TO*1 ’Sftft, atft w* *tfro ITO *TO^ ••» ^: ft: ft; i 

i< 

.*. 4ETC31 5fft^ WETO " ;- .-- 3ft 

Q S> i 

. *. w* JfftTO 3E3 ftffa TO - L x m — ^FJt: 

« «S ? 


(l-Wfl sst»i) 



Ms/ —L 


o»> ‘ 


■to) 


L toi vftftc«i s ^tft? TO ftfti s to <itfroi 
L TO l < 'Q l TOTO TO1 WTO l 

^f^rl s ft) ^to t5 ®i 1 W 35 ^ 

aw toui cto« s ^rffro to to i Of) ftfroi TOi to ^ 
w m i ft) TOftfetcw =n » 

j w& i TOtc*ra 'Sftt 5 ftfti <TO 

*fjtcw i°C sstcTO •tftTOc^' 

wftrcrc»f TO*fft^ TOf (c«) ^ i ftffa ®tw ^ 

•STft fftft* i°C TOtfe* dtfTO3to *lftTOWF fttfiffc 

TO*t TOf^W WtC*lfTOF (Cp) TOt I 





w i c* c fl % fit# $tcn &u sscira 

vC ^ *fk«i $ft fisnra m vsti *nrc*T* ^:—fa) *tjtt*ra *°C 
fft* («r) stc*r w ?trfc*re *rf%l *rto *iw& 

*ntnt* 5tc*rc f*m* w i ^ ^ **$ 

w *r% wtt i f%^ <Htrapf ^tn cw 
ffar to w c*$to C« $c<® C. c^*D i 

• 1 , How many units of heat are required to melt 100 

gms of tin originally at 20°C. Melting point of tin 232°C. 
Latent heat of tin —14 calories ; Sp. heat of tin =s # 055. (C. U. 1934). 

srfa *®°c w°C ^53 

^5t < 1-ms(f 1 -fo)= w x ®«« x(w-i•)««'«x: 

• • 

srfa ffarc to stratus Nstn-ML- 


>®® x >8 - is®, ^ji: 

CRtfc + >8®®-*<t\sfc <pj1 • 

2. A piece of iron weighing 16 gms is dropped at a temp, of 
112 5°C into a cavity in a block of ice of which it melts 2.5 gms. If 
the latent heat of ice is 80 calories per gram find the sp. heat of 
’iron (C. U. 1947). 

c*it?l ftoi *ifav5j^ sstn~‘5tPret3 to w *tai W 

.*. c^t^hi ^ x 3t*t x &ra- 3 fa -^ x ^ ^stn 

b4»XSX >}*'«—**« X tr® 


• I 


s 


VtXlr» 
i^X >iV<t 


3. 10 gms of common saUat9l°C having been inmersed in 
125 gras of oil terpentine (sp. ht—*428) at 13°C the temperature of 
the mixture is 16°C. Find the specific heat of common salt. 

<0. U. 1938) 



**• Wf fast* 

w w w toi nfl^rs 5 ^H-Sx- 
**x (»>->*) ^FTt: i ^fafVl ffirl wi-’e^x >u x 
(y&- >*) 

/. ^XUxS -i^xox'8^ 

.*. S-**>B. 

4. 10 gms of ice at-10°C are mixed with 120 gms of water 

at 80°C. Find the final temperature of the mixture. Given ep. 
heat of ice —'5 ; laten* heat -80. (C. U. 1940) 

to m ^vsi - t°c. w toi vst*t—i«°c 

TO*F* Stents S5t«t + WF* ?tTO* 3J2J ^*|Jf 

w+w *t*n O'iRs t Q u$ ^ aiwM'hi sst*t- 

i»X'«Xi» + i»Xlr« + )*Xt-H* + i»/. . . 

.*, b-4* + “9«9*o — ■); a/ 

.*. /-%V«°C. 

5. Find the result of mixing 2 lbs of ice at 0°0 with 3 lbs of 

water at 45°C. * (C. U. 1931) 

(ewm crre toi *rfts5j^ s$tn (M> 

w *tf*rat* ^ toi (S) *tft* ^c*ifi s - 

cifii ^ w w *tfro w faaiw o°C «rrfro i ■ 
qfw s *rc*w M c^fli ^ w *tfro w fasira ^fsi 0°C* 
cfll i): TO * *tt§8-M arfa. 8t°C 0°Ctf5 
JtffTO - « M »TO **T *t*1 W-hxoM->«< M ¥J1. * 

tr* M *Jtc*ltfl M ufa (-> *lts) w *faH .*. >*« M *Jf£ 

-—■- - —*nts w *tfro i ^t#f( * nt: -—- ) ^ 

bo M lr« \ b* / 

'ntmw *f«imi i o°Cre «itfrw i 





6, (a) A room contains 30 litres of air at 15°C (sp. beat- 

*2375) weighing 1*29 gm per litre- What heat is required to raise the 
temperature of the room to 30°C, t (C. U. 1946) 

ve« fiiijfa ^31 <stfn 1 

fiftltaRto ^x«n: ^rxfcqKsi-ift-wb^x'wt 

x it-ysi 1 r ^jt: 1 

(b) If 100 gm of steam at 100°C condenses to water at the same 
temperature, how many calories are given off ? (C. U. 1946) 

*Jt: 1 

S 4 

7. A copper calorimeter weighs 50 gms and contains 200 gms 

of water at 20°C. 20 gms of dry ice are added and stirred well. 
The final temperature is ll°C. Find the latent heat of fusion of 
ice (sp heftt of Cu is *095). (C. IT. 1945) 

TO ** sastn - L. 

*&£ ^ 1^551 's ^ *rat 

w-itfSrat* w tr?i ^t*t+0° i >*C •ure 

^ >5f*f 1 , 

arfal ^ x wit: x ^5t yfa 

-«• x‘«»t x(*« -o>) *nt: 
w-*-* x >x(*« - >>) ^n: 
to irfal tffte sstn-^x^ xL w 

TOOT ism toi x 

*)t: 

t*X’»JtX5 + l**XJ-^XL+^X» 

**L-»x (*•• + *• x*»a4)-*°x^-Jx»*nt-^» 



*«' *Wt< fast* 

«nr 

1. What is the unit quantity of heat? Define the thermal 
capacity of a body. Define water equivalent of a body. 

(0. U. 1926, ’43, ’45. P. U. 1916) 

« 

2. Define specific beat. Explain what do you mean by the 
specific heat of copper is *098. What is meant by saying that the 
^peoifio heat or water is thirty times as great as that of mercury. 

(C. U. 1917, ’18, ’ID, ’20, ’26, ’36, *38, ’40, *42) 

3. Describe an xperiment to determine the water*equivalent 
of a calorimeter and the thermal capacity of a body. (0, U. 1918) 

4. How do you determine the specific heat of a piece of a 

metal ? Mention the precautions that you take for ensuring correct 
•result. (C. U. 1917, ’20, '34, *36, *38, ’40, ’42. D. U. 1927, *35) 

5. How would you determine the specific heat of a liquid ? 

(C. U. 1915, ’22, ’25, ’29. D. U. 1915, ’21, ’29) 

6. Describe how do you measure the temperature of a furnace 

by calorimetric principle. (P. U. 1939) 

7« Explain what do you mean by ‘latent heat’. 

(C. U. 1917, *18, '20, ’22, ’45. P. U. 1918. D. U. 1932) 

8. What is meant by the statement: (i) Latent heat of fusion 
*of ice is 80 calories. (C, U. 1912, ’28, ’31). (ii) Latent heat of 

lead is 5‘ 7. (C. U. 1927) 

9. Describe ft method for finding the latent heat of fusion of 
ice as accurately as possible. (CJ U. 1913, ’20, ’26, ’39, ’47. P.U. 1918, 

’26, ’28. D. U. 1936) 

10. Describe any method of determining the latent heat of. 
steam in the laboratory. (C. U. 1931, D, U. 1928, A. U. 1918) 

11., Explain how the specific heat of a Bolid may be determined 
by means of the ice-calorimeter. 



TOTfaRl 




(Change of State) 

X* ‘ 1 •' 

J fcy i SRtfl: fa) TO-^fro ^to nftifro itTO 

(Fusion *1 Melting) TO ; PI W ^ | ssW-STO 

*|ft®tfTO ^51^3? (Solidification Tl Freezing) 
to i pi m w i sstn-ffare ^$re sfjtc»f *tfpfare 

(Vaporisation) TO j PI && TOf I TO-ftre 
-stTf^T 3$re ^5TO *ffa«tfare (Condensation ^1 Lique 

faction) TO ; Pi TO s£re ^ I cTO CTO Wf 

511 ^1 TO^ P ; 4$ stfeTO (Sublimation 

*1 yojatilization) TO •, PI TOfa’*l, ^ i 

*rc&: (>) '©i 9 i p p, sri p 

’tfa’srs 5 p, fa) ^ *itre, fa) *ifp^ p i 

I ^t^faP (Melting point) s CTO *ftcR 3FTO5 TO 
sforto ^fro <§w ^faTO s$re ft® 
Ci)%5f ?tfare TO$ W 4Tx qwl *pro ^ffonnptf w 

p \re*H fp <ro i *f*R cp ^|c?r <toq to '3TO 

*FfTO stftre 3ffare I TOP *tp 5tC*r ^ ft® 

^®tPF TO I faf«3 ’TJftCflft *f5Rt* ftfas | ‘ffJp 

«*V*C’ C3 TOtP ^tp 5tP *TTft*&1 =ffaI ^1 TO 

tfjnrw *fro ^tu ^rfare ^tfare w ^•fOa c*ftTO Wf 

^fai stftre w qwt sri w jfai stftsi *swi ^ 

$V®1 fp I ^ftcslETO* ^TO-*o 0 cTO^^ftTOP 
5TO ^feftC8R-*«»°C ^ro TO, Olft, C*lt^1, 

TO «rff5 f^wft w* ^tftTO MK *n? ^ir® 

Wl *s& Wl ^1 TO! (plastic ^1 viscuous) ^ITO I ^ 



to Itc5 ti *mtc*i nfw **i *tt* i 

tot* ftftl ^ i 

faf%* c^oti arc^rr^ fafea ^ i 

t 

VI f^Tt* (Freezing point): 5ft*t fk*S% ^lOTf 

^WT^W-Sfa &F5\ oq^fS C’ftflc®! 

wm «rc* qwi wi ^4^ srt ^ 

S5WI 4$ §*P^1 ft* I 4$ faftg *C*T I 

*tOW ^t*t-5t>T ^f%C^, ^fcl* ^ I faft* *ffftC«fa ft*Tfa 

faft* ^ *rr*i*«r$: * f^rft ^fts 3* i 

sft *tolC<* ft*t* 'S TOt* **, *M1 *ThR «1°Gil 

’fw ft^S **»°Ci| TO I f?Htft c t, cqjtwfifr 4Jtfa'v5 (STff^S *W«p[ 

to 4*F*t:* ^i *$*i to *i jfm *reTfa i $*tffc*ra 

^ * • 

faf?$ ft^ ^ i 

I (Supercooling) : ^5*«fa ssSTO 5 ’ 

fwTOt* qfc* fits 511*tfaii ^t.st t^tcra m 
ft*tC?S =ftC5 Sfraer ^*1 STS I *tH® ftw af^-^»°C TO^vCT 

*fsi finite* i viit sfotre *c*t i ^st*is ^ 

TOl gift’s *W 4$ ss«to v£i<p^ snfro *i sssesi* 'srcsfj 
^ fail cs'ftsi fro ^^51 ftstw siftsi sts ’to s$r® 

«rts<® TO I 

I NS ^tTOT <3TfaTO3 s *ito 

\ 

W ^ffc** ^tV®=l ^S I StStW: , *f»ICT ^TTOCSf 

tft? W SfftTO sstfSTO TO I f%^ «PT TO, C*Jt*1, ft*[*H 

*■ 

(Spffts TO*f& *t?r< ^5^®<IC5( I <w 

^l%n ^rnr ft#r^ ^fSsi 
StCT I w 5fC*f «tc»l i FWt C*It^l iffro C^rt^TSf «tC»l I 
- ifpr®. |tc5 i?tfer c^i #rt^ to ^ 



stew 'Tstn m i i>ft& aw(5 ^ 

$tCF5 TO $$ I 

<*«i to^cst wra 'erfro^-ffis s' *r*iw 

1 W 1 » rn Tfc^ >°C > :> m w: ft: to 4 *$ 

** q: < 7 i: ft: top p 1 to w ^cW || $*! ^tfl m 1 c?$TO w 

*C«l ott*t I II oft ^t^35? W 4Ts tV W 

WRI 3tf$R I W TO ^tC5I iV <5ft t 

*f#f*Fl % 4 * ffft BfCSf *ltfa^1 «TS I SfftP Iftoi «rTOC*T 
*ftrt wf *1 T\y® mw wt>s 1 m*zm *rrf%w 1 

»cro y w-toi ®ros pot «tctoi 3 v W to p 

«W ®fEP POT OlfS POT ^tTOOT iV ®ft P 1 .'. 

WMfal SjOT ^TO = POT ftufw® <YvOT ^IfaTO I P*Mft1 

• • 

®tP TO ^ftf^Q 5 ^tCP Wfa P Si1 1 , C^TO 

53 5M I 

TO W ^C*( r ^N5^-?ft»fl TOT afPIft PS =^Pt* CSft SSi 

^ ftc3i TO r 5f% 5 % 1 fpfttap sic^n stffor ftl^ 6 ! p to p*p 
3 tc*r sprfifai ?ift 1 ^Wft wr srftre w.^ to ssfifti m 1 
sfc to 5?c*t sfe sscs cw ^cs 

5|?ft Si 5CW* TO <5tft ^|?H TOttE«f fcfpl stfcs 4S" ^^C’f 

^s, ^ si |tp w to sjftsl sss 5 s^o 1 toss <*n% sfpl 
St$$ I PS 5 ^ft-^fptCt C^5> CR 

fwJ % sft^ri ^tfc« *itc^ ^\ 1 OI^» cw 

WW ^f[ Tl *t^OT 9f9| c^^l P ^1 I ’S'^tC’l 

^§*nr5ft ^fft^l 3f»l ^ I «f«[ ^tft ^ftfl W3 %5 5ft?Tl ^ l 
^5tc*f Gift'S P^P ^91 I SfOT 

%5^tC«T W W CW? ^1 43* «ft^tC9( 



<*8 l TOTO 5 W atfarcil (Capillary 

Tube Method ): 

•tfhfl—’W ^ ’vteiprc* ^l3j (*r>ti 

—■blowpipe flame ) l?tfTOT ^t5*^ C^f^F 

to i *• ct. Pis fffi ^^5 ^ A c*tf"W 

TO ^ £*f *PfT«f cut^N1 ^ft> T TO'ifctm 

TO cVtfa*? sr<ro ?Rt3 fan 3f*f i fafctro 31 

(oil or water bath) 

m ^ CTtfa* to<j cron* * C5ra 
^*(3 <TO fa* *($3 33 SI to3 tot 

9 ifc^‘ i ^ 3i^N>nit* d fan. 

'SjffatQ I E 3 t 3 l *?IS 3 *Tft 3 
^ v£^ # s G , ®TOt ! 5 i F fart ^ 5 ^ 31 .** ?nfar® 
«jt^ | c*i TO Wfl 

*tf^S5 ^ 'St^l TOJ ^3 I ^ 33t^l1 5T9 » 

a feret* to ^i ^it^ to* *ft« ^ ^ ^ i 

^ ^ &f^t3 fR? TOR 3^3 > ^ $ §qr5t3—'^R3 "8 faTO3— 
nt^J n c^ft *3 5fl I *6* .TO *rfiinw 1t«*1 cro «rtam 

wtctosi to ^ fwtf wt* ^ ^ 1 

^ ftfft TOtrc «tfro #re ^ ^ ^ ^ ‘ 

W %59l «r&s?Tl (Cooling Curve Method): ^ 
C^'frl TO (test tube) 3tpRlM ^6** ^tf^Tl 3*IC3s 

ftpHC* TO *fart 33 *fr*W TOfafl CWI W TO 
*fttt Hfro aK3J3 TOlw fcrol *fa TO 1 ^ ^ ** 

^ 1 hto ^an *fe« TOtfcn to *itcro faro ** 1 

Kt ’P^nd ?in to 1 ^ 

»i« i ^r ^ *fro 



fear 





i w ^i ^rt^fnr 

*ww i *r^ -&m *nre finppt to' s fcqroi PiPrai w i 
^1*3 ^fSw ^stn *f*rfo*f fit® $^r TOsfri 
*tfi?R i fit® ^3^1 ^ i ^^<.4 (abscissa) 'Q 
C^tft (ordinate) q%1 ^ ijfa | §c^<j uj?pf& <5R*r to*R 

(axis) >lfi^ TO3<Tf*T I 4$ «RC»R tosl ^ 

fTO* ^ *f5Rft i ^ftsT c^r *ffi?rf*i •ft'Qfi *rf^r ^ ^fiqn 

^ i ( ^f 5 c*tR c*r«vl i) 

'‘Trt^tf^PH 'Q sfrsrr^ft *i*rt«f fifes gcsR *RftaM i 

fifii TOR 5[t^ I 4$3i*f *f*ftc«^r TOtFW w? fi^fcR <2fF5FF 
fc’tRTO FfsRtcT?i 9 itc<f i ^ts, to, ctri 

*tfcg 33TC ^RTf 7 ! ’ITC* I C^Sj3J v£i^>R C^:n ^flC® 

to nik^> *ifi*fe^ ^ fai to ^ *ii i 

<ut I •rf^p (alloy) TOR^RR 

<rtf* touot C5R ^ ^ i cq *n?tafr tor t5 to sststc* fis 

to^R TOtC^S ^tc^T fiTO<F (flux) fi“ffes5 I 

Wood’s Metal fifi, jffil, ^JtsfiqR 'Q fi^t^S tff^ I 

Rose’s Metal fifi, ffti 'S fi^tC^R ^ l <£tW tf%* TOR 
'S* ‘c°Cj fi^fi VF%1 TOR »8 <t°C l 4% «ft^«fi?r TOR ^ ^fi*1 
*rRt® ^t*f «rcTO Fffifj ^ i 4f ®c«f? ®? 2 J TOfijs 

^fi-fifm ( fire extinguisher ) *0 SJ^R ^R 1 ^ I ^ 3 cg 
^*ni s^r 3jc*r ^ < 1 n*r 4 *# f^fit (plug) ^rtc* i tot ^m 

aitfic^r w fifir 3tfini w 5 ^ m 

T&C5 <mt\ *tft* #11 «Tt'® c l fi^ftfl CWI ^fifRsRfC^ <®fiv 
^Rt?T (electric circuit) WJ C’ffi fifa 

wtr arm’ <rc^ <3 ^t«w ^fPrai ^ 

*R^T5 ^ Rffinrl to l fuseu) < 4 % tff^ ^ 1 





*«tr 

3V •• fmv s (?) « to 

♦mtflf *tfra toto to c*& w nfrtc^ *irat* TO-^fro 
to, m-TO*r urn* 3t%i to i to *tfra toto to i 

3tf?? ’tTO’fo <TO^53 ?3%S5 CE&1 to c*it«f® 3tf$? 

5t*t-^f? dfcsft *Wt<C? TO ^?TO ?ff3F5 3t3tt9T TO I l3tre *tTO<fa 

TOtTO ?%1 TO i TOpwra stcTO !>s»o -®«t toi «tcroi mm 
it33t? >*C to i TO3® %\m to •••vs 8 c rai ^ 

^’TTO TOH ^ CTO &f*t <TO 31 I 5tn 3TOS *fa3W 

3ti%TO$ I 5t3 cwlroi ^ wi TOro TO m i 

(*0 c¥ 3 to *roW *ffra «it^w to c^ ?ito *rTO«fa 5ffi3fa 

Ftn^fc^s 3tfroi to i c^r^ fflro *toto to i ^tfro 5t*t- 

£(CTO ’tTOtf* 'TOTO TO C^Sf3J St 9 ! TOttfc? *lfW5 

TO ot¥ i 3f?^5 stc^t TOt< sffra C3*fl TO 33*1 TO t' oi^rar 
TOtt<¥ torW TO I 

1 *J*U f*t*?te33 (Regelation): ^ ^ TOC? CTO 

to? crc?^ stfan qfarl stfail fra ^TOI cTOI eiiPhri 
4 ? ’T'O to 3¥ i c?3 ? *u*to w??r *fa3t? 

?f3nri TO MW 0°c ^cto 3*ft& srrfsrai to 0°C §wi "M- 
*t*rctara ck¥ cH) "*rfraa to O 0 C 

?$3 «TtfTO TO 3l, iffoH W9f 3¥ I TO3f% TO TOt«f#T¥ ^ftro 
TO3TO ?%i *ffft?fcl 39 1 &t*t to^ 91 9itc*i **tfra ^fTO 
0°C ^51 mm ifsrct? m ^?Hn wi i^5c^ & mw 
top^^ti ^ TOfa tf%i ^ *r«sre ctoi tow i ^3tc^5 
TOfrs ^ tow o°cro ^ri TOn i ^ to* 3m»ri 

ra 3^i To *i¥TO3 9W I TO _TO 3¥TO TOn W? <2lTO ^v5l 
TO 31, CTO ^ TO I *fi[ ^lil 0°C ^V5W ^3 33 
TO TO9W fltt TO 1 cm^l 5Tf%3 31 1 (^H 5t*t Wf? ztm I 





Mn-ffor® nsre* n*rc w stn-yrtn w-w «?c*ra ^ 

*nw *t*is *1fci w ) to i 

^fg *f*Hl ^*1 lt*RtTOf 5fa 9 <jps 

f^nfrs^ mfa Ms i 

*t#faFl s Mouison’s *T® % ^3 4^f3 »T8* CTOS Cf>li A 

I 4? ^r ^-f|pt (Screw plug) R fif?l Mt* I 

W f-fnfci C nfc* i cMesn ^cf'rR cs^ s?t*r 

^ vfiffll f^lfTOS TO St'S I CMtSS Sjn 5f|%| 

I §»ns M‘v$S qsf D 3N i 

filter fwi c&tcnS^ ^5 ns? *^r i c&tv&fctc* nsOT 
to stn i fntera $ aw ^pt^n f*fcrc* fesara 
c^tw rifon mg i ^ %&<* ^ b nfa^i 
tfFfro'tffr^ n*if5 w*ra %5 sfSnn fasten fa* 
fa^an ^*r ^iw Mfasi i Men 
^k&s nss 5 nfasi Ms, ?*tfg ;$w: ^lc5 sfasi 
Ms fa^ 5tn nsttsi sc«is $»nc? ns^-nM sjn ^;rsts toi> Hci i 
MStal % (BottomleyS nffal): 4 ~< p $ ^j> &n<? n<ws 

4^f5 *t«?r A stn i sss* «rt'o?i §n* foil *nsf sstss ^/g eisrs 

^ts C fsit^sl mg i 5 $ «tt* ^ai *fasi W gT* Mfasi Ms i 
ncs csni sts cs ^hrts ^tsfS sss 5 ^ snfBsi Mftsi fastc* 
fa^ sssf ns -^fas^ sf^stt^ i wy <gftre Me?? "Mess 

ifor sikss sscs® tn stn nopi G^tcss %ss nsew o°cn 
' %5 ^rffsrsn sts 1 sfaG ^ w o°c ®ts ntre ^GMcn 
nfatf 1 nIHtn «ww n*rc^ ^kretn ^ ss 1 

cn^ai ntin ^^$1 0 °Cn wn ^tn ^j fwM ^t^cn ^11 
^ nne^n to ftc* nte^ 1 

^1^ ^ne^i ^ren 1 cnntt;f ^n?i c^tsf Mn mc^ =n 



**5K f63f 







to TOns wfo & *ra 3^5 tots w fwt 

to vstm top to$TO ^Ftra rf»rai to 1 o^afg TOra 



0°C ^3n 51 ^eTO 

«rfiRrt to 1 *rcww TO** %ra w 
TO$TO *i* Fftfag TO TOift 
tos TO^rs* to 3^5 

TO 1 ^® ^ I TO** <lt^ TO ^5tcn^r ^fTOtfl 

^ ^tra ^irea ^*<7 fwi to *tffan 

?foq 1 *roi ^nfiprfft $31 retd>$ 

w fef^i '^tf5ni qtttq 5711 ^ 

TOW f^TO ^rtra sfiiTO qtre» 

WTO fall &f*ITO C*fcsi TO(CT* BtC 9 ! *lttTO 

« + 

%5 ?ff9|^t TO TOTO»H Wt*T *rt 


f*Wfalt TO I CTO1 ^f»IC«7 TO5W ^C*7 C>T^^ *tfTO 

c^it^t^r ^roi *re ^tTO $%h TO?1 retTO 

^ $f& '9 s ! ^ TO relTO^ CWt?1 TOf(welding) *Jt^ft7 TO l 
«*fc- I fasrfaatf (Freezing mixture) % (*) ^VH 

arft^ ^fa*i to* rets1 srac*n TO *r<iTO ^ 1 TOt* to* 

TO (heat of solution) I tf) siW-araW* fait* fare 
fate** csw to 1 ^ ^ ^tfa TO1 fafaTO fare I faifas ^ » 


(*) fsft *1 to* *Pire tois feTO f&ft *1 to 4 ! *tfan to» 
gTOTO to TOrft to* ^qrsi *fari to 1 *ra* 


sq ?iqej t^wr farftc®! ^ fc*ftw fatwq sftJTO 37 ^ *q 1 csfsfro 
^ fah i&re #li7 ^©tT c-rm** ^firai ^iPrei «itt 1 


^71^-TO »W«ire wte 1 ® f^at 6 ! ^^5 TO ^T*t TO TO I 

(<t) to arfl^^s cq ^q«f 9 tt«ql qt? qst?t*r fiptt* 0°C^ 
sqtfroi qtq ^rf^ ^q*f sri 1 




0 

ftfea ft* * Ammonium Nitrate,— 

iV8°C, WF*** 4 !,—**°C, Calcium Chloride,—«t°C, 

'Q Carbon Dioxide, —‘iV’C. 

S C^t* C*t* foal 3 $ I 4 $ 

its ^ti i aft ^ ifacsw srr*r 

c^i ^ gam afcroi ^ *fta i ^ c>rN ^f*ic*! 

gam &F51 mg i 

I (Laws of Fusion) : ^taa 'e g^am 

^tcats* fgrofti : (*) arfSg ftft£ &ft*r 'Q faft& §gsv5ta ^ i 
C*$ FtC*f 4$ gtg I 5f«^^t^ ''Q ftgfa 4a^ ^ 1 

^ftcaa fafsa i (*n gftigta gga ^gfaaf®® atca* 

aft's *tftata ata ssta aggatm gft<s ggt^atf®^ ^a i (g) ca *twt< 

*fftsa ^Tma’aic^, st’t-fftre m g*rcrs atre i ca Wf ’tftc*' 
^, Eft-f ftfiCIS m g*Rt* a*:g i (a) <2^^ *tatm 

?faRg fafes i 


^ * *trfa 

b-o I ^ 3*ftC3 ^53*1 ‘itTf^ta W*?1? 

gi^rtasfirs w. w s— 

(*s) gt*^®**!: c^u &<ssi meg (am afata) atfta^l ** 

atftai ffe*r ^cgg* - feta w ?fta flea at mV?® i&\ <*f* gtea i 

tata, cams*, ®taftw test ’fti 4 ?fg ^fttal ft? i aftflsam 
TCa ®a*re caaw ^al ga *1 ^®aft aftfl^a* mzm 

?^£® ^fiivs *a i gg<s ^grota ®am ^ aHt®ag k*i i 

*i®gg ^ ^at*rei ca^ §*ta ***3 

atfso® ^mm ats**! ^ i « ’ppi 

t? SP® (readily) ^Ht^$ ^ &*tft (volatile) ^ I 



cro c*t^> im i toTisto a w< ntesi to ^to* - ^rM* 

(vapour) TO i TO *« TO ( *tt<*J TO 

) l 

(^) ^fc?! (Boiling or Ebullition): 4*fi> *t& TOra TO 
ftc 9 ! *fTO TO3 §*^51 5|f*<! TO TO *rt^5TO* TO ?f* *TO 1 
4tTO ^f«*Hf ft*faf*5 stcto *33 ?hr ^ i $$\ *t*FTO to? 
w *H*i *fcri fcnrc §fkt to i §TO3 s&to * ^ q? ^ 
^rrfwi *rtfori t*t* TO w to i w to ^ i 

TO ^fl^s TO? *ttcar?r TOc^ wfare orti to i wr» 
$*tc* fcf&rl *fTO ftFrai TO i f*§*M to 
TO<1 ^3^1 b° °°C *1 ioo°C^ 4*J ^*1M ^TlfTO TO ttC^ *|ft«fa 
m I (> • «°C TOfa TOC* Stir TO I ) CCT *t^*t 

*f»Wl T5 Tt*tC^ §TO3 *?lTOS5* TO<1 3!C<ra fsre^F to* 

Wn «rtTO ^fn^i to i $to»$ to ^ffcro toi c*fi c»Ti 

TO (simmering noise) *3 I $fa sffoTO TO offTOs 4 

^f 9 ! ^TO^I TOC* $»* *I%ns TO* I TO*^ ^1 *fsra ^tsi 
ftfft ^$1 w 0 C</$ *ri c^TO ^5^*i 4$**i to i jfs^g to >«*°C 

c*fi c*fi to ** ^ w *ro* ^r*itg wr 

<StTOCW ^ I TO*TC* ^C*f I ^ssTO *tTO 

*re* TO *ffi(TO =n ^Wl TO* *lfi St 9 ! 

ftfH TO* I ftftl TO 9 ! v*)^ ftffa fcqrro* (Boiling point) 

TO | ftf%u S5SICTO ftfes Tjjfot* 33 1 

^>254^ <u<*i& fsrf*4 Sqrercr *f**T «k«t 

aw *tfcv ^5 to?i •tfirtRrcv to i 

orS*i s *t^p Rto toc* ^ ^ 3^51 

^ftfi-?t? i ** ^f*?t vttf*^i toc^i *t% ^ i 

f^t*ttfl *1C* I $*fC* Boiling by bumping TO! I 







vi i j •• w 

?m n^f% i 3ts fcwi-f fe wt to? i ^ ^ *rcifa i 

(*; 3Hte33 tf?3* S>°t3v5«1 3^C3 33 I ^ 43>ft* J^ff ^3*1 3&35 
33 I (if) TO^TO 33 &P^t3 33 I &P1T3 33 I 

V3 I ^ *rl^$ 2 (?) ^ *t3hf%re feqrsl % 

TO*F I (*fj &F5W TOf^ffS ^TSt’f C*ttf3^ 33 I (if) ***ICT C33* 
f3TO33 *31 3t3 3^TO^3 §* *31 3t3 ) 

(3) f33t^ 'Q ^31* TOn<l ?f*T-$fW5 *lf<Rf^ 33 ! («) 3f*:*3 
(solvent) C5C3 33C c t3 (solution) f*TO *3 53 f%l gt3C*3 CK3 
^3C«t3 Tjfi>TO5 03^ 53 I 


?Hte5R 

V*> I *t**N>*!W3 *fa *tfif*3OTf *t3«l (Factors 
influencing rate of evaporation) : 3HY53C*3 5Ft3 f33C33 

§*r3 :—'*) \53tcRf (Sf^fe % ^3M3 ^»>TO5 3^5 *3 33 

3Ht»3C^3 3t3 VFS TO? I C*t3*l, ?3f3 C3^ ®F® 3t^fr|>5 33 1 
(*T) v53TC9!^ ^8^1 2 ^?C*13 ^1-^3 3C5f 3lwff®3OT 3t3^ 

*ft3 I (if) fc*ffiT5OT?| CT3i^ 2 3t^3 *lf3^ H%*19 

S5TO3 mm 3$ 3lf^C3 3rt)»3C^"< 3t38 $35 3tfe3 I C*&Bf9T Jff3 31 
3tfe 31*131 5**1 TO<3f **l 31^^ 33 I *t33 $3 31 51 

m b***1 *ffc3J Fftl 33 I (3) 5ff^ 5f*f 2 ^Zm ^3 3^ 5t*t 
*f3C3 ^5 TOTte3OT 3t3 3tfpC3 I 3t^ TO3 ^ *115 

33 I (S) 3$*R51 2 3t3C^ 3^5 **l '<f*f 3Tf*C3 

TO?f®3OT 3f3 W5 3tf*C3 I (5) 3(1^ ^Tf531 2 <53C*t3 &3f3fa5 
^11 *RT&31 fit* 31" ( ?MW3 3t3 TOP I TOt3 3^ fowl 

*f*l* %f S*f3 I 



**8 




V8 I TO*TO Ft*f (Vapour Pressure) : 

TOT itJtt’rc TO *rfaaa 5 t*t i ftto &PTO 

$?rc*ra toto ftto^ i 

*& &tTO ^f»f§3 *TO : (^) 5KTO 

•ifiTO ^c?p i (’0 fato *rjftc^ toto 5t*t f^f%n w i 

Of) TOTO to sfrPr tofa stra ^ 311 

00 toto 5 t*r atcro ntotro ^*ra fata a^ca i 

ftafato *r?fti toi ^ftro FtcTO fof*t|j®fi'i «ito 


a*ai m ;— 

(*) TOTO <5rf%PB <2W«i S *tfN*1 S **» 



••at fsai 


ajKatfti>ta 3*f A^B m TOa 
a*faai 4^f5 tor *t< to Dc^s TOrt*rrf*r 
^jsttai ata i 3*i 5 $fi>car aaf^t to wiSto i 
to TOa &5TO W i TOtwa 
^TOa TO sm atre, TOfa atacaa atw 
<ro i &fsi ataa 5t*r to»r to i 
( m acs aittatfa&ta m ) i B to * 1^1 
f*r:*ii> (pipette) E to ^ c^#l aw atca*r 
a^ats i aw nta*? ^tol ^at“ TOa 


cSptiJl TOw^a TOta i caaro aw wwt* artt^ aa ^a* ai*t 


nracaa §na m m i b TOa to*? ere 3tto aro i f%i*H 
to to TOwsa ^sreta ntsfoj to a*a i ^ *rt«foj BC- 


atCTO FtCTO art*! i 


J > ($Q 3f^?f^s ^ (Saturated « Unsaturated 

Vapour) : % B TO TO* aw C$#1 aw <TO*t *Rt* I 

v!j^ aw TOt ^$al ^to 5t*f c?a l B TO TO^f -rtto ^ I 
vf&5C<1 TO TO B to C$tfr C^T^I af#i ^It^W 'iPR TOTO 





^rtfro & B s{c*f toot ^to? m to 31 i wi 

^ <ttfirci i ^i t&fs <mn ^ ct c^i 

wtwi fsrfffe ^5fa f%fw^ *tfiroWTO*l TO«i 

*ttsa I ofc 'Wfa TO?TO TO TO! *K*fgs (saturated) TO I 

to*i *g^ ^Rratft tou 5tn •« toto nfirctt i toto 
*pfrt $to TOe ^ i 

*1°^ TOTO 5tTO 5?TC *1 *K<}V 5t*t (Maximum 31 Saturated 
Pressure) TO | ^ &<R TO TO <^3t S5TO 

^rtfro* §31 TOftf ^ =n 1 qfi cTO TO Rffil &PTO 

TO TO 6 ! ^fTO TO SStST* C 5 C^ TO ^ TO TOF W ^ 
TO TO1 (Unsaturated) TO ^ I iflblft TOTO 

ip|^ ITf^t (Unsaturated Vapour Pressure) ^C*l I 

TO TOTO TOTO *TOC 4 C^^t ^*T ’ttfTO C*& TOft 5 t*f TO 

TOtffc I B ^ *fjw^" ^ S5<M £?tbi1 *!#W 

*rfTO CTO1 qt^TO C^ TOTO *tRTO S53OT «l$f%, S53OT 

* to srttTO to^ot ^n<i *e<i ( to afaj) 1 

w oo°c awta TO&s 5 fn *> fsj: R:”—^TO ^ 

4 (?i ^ « a °c *rtfac«! TO c*t 

5 t*t fro ^stTO'TO fa: R: TO^OT 'SWOT TOft 1 

(«f) TOTO TOT5*f 5t5T-f ftra *F*f : 

W f*tf*& TO"TO I'pr-ffl 2 

*fthF( S W TOif^tff 4*fiJ A TO^tR^ W TO 
4*fi> « a#I B hc^i ** 1 c§t& TOto frofc frol A ^ 

TO& ^»r ctrtot>e ^lc>5 ttf^l ^tc^ 1 A w?w 

$TO3 i* ^vi w ^ ’TVJS 1 A wn *ttTO* t$F5 

A ym ^ «w *t^r wtt’tt? br^j ^ i 





nJtRTi^>lOT * B TO TOOT^^n&TO A ^ 

$5bto nr«foj toi nftro toTOj f^«frf%« ^ i (*w fiao 
A B f^s* 'srtro *rfre jttto i A 3c*i toot 
fe*RTO TOTO W TOTO , TO^ to to i ^rf^ ^ftro «pr 
TOt aR*t: wfirai ^ i Toot §*R to* *tr*TO *tc? fa* A 
to tows* Ssro* nr^ 5fl Tor <*tro *^rr^ii to *t^*R 
csh *fro *m sff*i*i to fas to v£i^| strre i 

4«re ^ntcs *rfro §to* 

|t_ fro fcfrte i *tfac* *ra *roofc 

ctotr? toot to* ^ toto* 

tor *f3F toot §n* 

TO* i A to toot fenw* sjt*TO 
^*11 toto TO<s i '^fa* sn 

* 3 Pp *Wfa$ *fcfl ^fafas 5 to *t* ■ 

W fas A ^rcn TOWB* &5^1 4*t 

j TO*, to *t*i ^i i 

I < 5 ^ 4 * ^ nfhFi toi ^^rtn ** c* 
* ftfifc fc*st* TO3 toto 

^ ftat ' aii? * ^ 6af nf*TO ^rs*ot nTO*ttfa* ** *c& 

fas n^s 5 *tcro 5tn ^TO^ntfa* ^ 31 **<R ’K^Rs 8 

toi tow ^p ?rtt^ m i 

00 ftff4 kM TOK*[V TOTO SltTO*l sRHffo s 
*(fht 1 ® Oi^ feu a TO TO $’ 4 * c*lfc| CUtTO I ^^tCS 
A TO TOOT $TO* Sftifl TOt TO1 Wfff ntfat* l A to* 
cTOl \nc* B to* toot ^c> *tfa*l A aw; ^TO 

$fre i $*tre toto *tr^ top, to Tows* te«i *ffacs 

OT1 TO TOTfc « TO ^fsRl TO I C *&I C^n %t 




itcro mu? itci? i$ A in tow^s toto 

'itmi? 1 $ tow? fci?it? it?lt? Jftfj iti i utdtfifrtc?? 

i towsci? it#j m®?? mi ?&c? i 

A. lid B 111? f%^5C? CUt^t'Q I ltd!? 1HT31 

iflM TO I A 1C1 TO?ld? $B5 n 51 iftrci ?t$d Wlf TO l^TO 
ittro 5ti itfw m i fii ??i mi ?tf?d ?tfe\5 fifw& 
&P^t? MCI? 5?i ltd c«ftM? ?5ll lt?lt£l l^lF 3? l TO« <TO^51 

nr?ci Ml ltd it, fag ?!*! n i fcidfaF fcltc? ?tci? 
mrei « <5rig?fa* mi Mrs? i? i w?i ?tfc? ji cicar <ro?si 
« mci? wfi «tt? ltd i itft* n?K*ps5 it®** c^ftfet^ 
iskmi itti s 
(i* .toto ^si sra-^fa* w : 

fb) l^^S* TOTO ^5t! : 

TOl^Fl: A, B $£f5 1T?^< ?Jtc?Tfai>T? lid C Itci TOW? 
1C?J ^tt?1 ?N I A 'Q B lid E '<?d? 1?J ffal Cl'fcl D ltd!? 
ic?i TOtMc? ?r? toe^ d itcas? ic** A '9 b n <gf??i ltd i «n$ 
m u ??*f %i ^pto-to i?i 4?° t ?t*Nrt? fm 
111? ^Wl WM 3? I ^ 11 41$ D llltd Idtd ^ 1C1? *1t?*fOT 
&pto toi itoc?$ -snrotfsr^ ^? i b ici triti ficifr firai ?c?£ 
1?! «tC?l l?t* lt^tCv5 19! ?H1?^ 1? 110$ TOW? ^1? 

11 WT I &tff5 1? 11?$ ?t«t 1"^ IfflC? I $$ 1C! TOWN'S? 
§553t? TOfu-H^ ltd!? Ml I D ltd? 1C1 H ??1 tlTO 
4?* ii itfws iti i D itcara ici? ww it^r^tRi ^'sl ifci 
B 1C1 C!^ TOt lft?n 11 Itci l B itl TOTOH §^ 3 l 
ltd Ws 5tl ific^ltd ; 1^1 fi!TO 3? C? ItCTO Ml 

1? liwt 1°^1* ltd v£)?°s 5tCHRd Id I v£|f Ml 

$ 1C! TOTOC1? ^55TO lt<dj? Utl 1? I (’'=>^1“ • 



-**s\r 




D ntcara tta (Sftnf ^nrhe i acw *rcw 

^ajt gjsj <w 5t*t nfw i B ^ *tt*a ato 

5rtfic^ nf%El n$^*1 *tf® al SR *3, S5S5*«1 aW ^‘f3 5 

ai i <=rtan ^ cafanf^ ftfafc ^n^sti atm* n*f ntaTOa 
5ta $f%ro •ifiafara al1 

TOOT *TC*pS* atE*l3 St 9 ! ©1^51 >TC«P at* afOTfs^a OT 

ari> fas tffon faaa nsatci ^ ai i n*fca« ftatm afarScaa 1$* 
C^ 5t*f *tfaa%S; I 

(O ^fa-^faiS 

*4$ am A catiM ataa at* B at^l aa 
■ra* ^ ana aa c fain a°a^ ncas A aa 
i A acaa atna aa ’ll ..$$© 
«ttt&*a S, S 1 4at vOT© ^tcaa D ntt§ I 
b ataa ^aa aa catai i A aata* - ^w© 5^1 
E nfC3T aita ntC$ l E atCSja afaa a?*n 
F»OT a*0 fin A aa <2fta*r *m 
1 T nafai>ra fwrl E ’Ucar^ s?caa 
^»i c*ai nii a * b ataa faafta ^ 
aata-aafrl w ataor *j< ntt$ 1 E nta G 
asal fan m^sta ntc$ 1 

E nftai s?a Fta 1 S, S 1 cata 1 B 
aat^ ^nta C^sta 5(v5«s^ A ataa fasffa^ 

ai 3 a >e nfaa^ ataa d aatata ai ©ds 1 s s i 
nr a*a 1 Be* - tr* ca: fas ato atate 1 A ata mm ©*nr fa? 
*9 Tfa ?$ca 1 ^ ata csa fan aiaTORa at«fai ata 1 4 $ 
at«faj-at^awia sta-P (acaare ) 1 d *ttata atato m ata 1 
S rtfa, m $ *tit 5 *caa atatatta m S a* *a 1 S* cata 1 






43$ ^ Ajp CFft3 S *T3lM$ ^ Tbt <TO I 

3tc*f3 5tcn a to* to* 3tfon toi b 3to ^ 
3t3t$*i a to* 3tto* §*c** smwfl 4?$ *t$ts i b 
3to **»#r fin ^rfr3t* i 3 $trc> a to toc** ^to* to*h 

wp? 3^*1* 3TO ftfo® 3«3l *t* i A =cc»i TOc*3 § 3 * 

«t*TO ft* 3 * i 3C3 3 * $31 K fro i ^ 3c*i 3t*tfi* 3t<3j 
"STf^t: to 3 * TO3j-/ 4*t to* ^5i-A>. 

.*. t°o &P ®t* *“ 3 ^ TOTO 5T3 “;, — // — M ( TO 3 * ) I 3tBW 
TO I ^s\ ft*1 f%| Sfa CFt3t'9 I ^ 3tft*1 §Wi ft* 3$C*5 Wt'Q I A 
to to*? 3tf33t *t* ^®*t? *it:to &t3-3ft 33 i 

B 3TO $3C* ^Ts 3^*1 31 A TO 31**^ K fro ^C* i fetc^® 
*tCTO '3^Ws^ 4ft 3tC3 I *1^3* ^3tC* M *tft* 3* I vfi^n *°c 
3$C<$ 3»*s<5l f ft 3f*31 f*ft* &P®T3 *ft®3* 5t3 5?S I OffTO §3®t- 
^ft* to ^ 3T**to* 3t«foj 3fro i 3tcsrt *tcro 5tn M *tftc* i 
Wl 3$re c*?«d 3t3 ^ sti-^ 3t* bTO TOWtc* 3f**t%5 33 i t°c 
^3x51 33t$C*T 5T*fa f33TOTO Bin 3f3C® *tC3 *W1 31 

43$ ftftl &P®t3 A 3C*l* 3tTO* $3*3t* 3ftt*t1^2t*n5 *tC*f 3"^ 
3* i wi $3®i 33ifc*i ftf *t *3 to 33, 5 t 3 ^t^tft ftw 4 *? 
TOW1 ^t*pift* 3°^ *tE3 I ^®4* 0?31 *f* TOv*^ 

*rw v\9[*i TO*? i 

(\S) 'S TO®^ 5 TOTO *tt«f%5 S (3) ^t^i f3ft^ 

ftf%i nf^^t 4 ! ^r® *rtc3 i 4$ 

^ Jfalft TOt TOI 3“^ ^?T1 5?( I Wf¥ mift 5^3 31 

3tt«f8* 5t*t TO I CTO'S srfttfto ftftffc 3f33tc«r^ 33 3t*3 3tf%C?T 
TltTO 3H 3131 3»I1 33 I 13) *TCfS* 3M TO^3 ^ 3tC3 31 

«tfK f3f^ «rt3^53 33t&3 fft% TOT ^33 33, 5t*t 3tC? 3U 
^t3®3 3t^te®l f31 S535! 3tM 33, 513 3C3 31 ^«3 CTO 



’nrfa *rrc? i to:*!* ^ c^rffet^fS ?ro i (if) ’tfT® 5 

?fc^ Ttefcst *tf3r*fci Tfi 5t*t i ^wi 

5ft fai ^ stto 5f-?f% 5tfc>nt frotsprtc* w 31 ; 

wy& ^rtwsr arPt-^firc to to sfrro f^ratsprtre tm* 
ifnfa ^ i (*o cto *tf**rw -sw^ ^ni 5 ft 
Tl &PS51 **rfc*I *R*pF ^31 5C5I I C^Pjft CW qfa 

*tTO3 cTO ftiro ^ *1, *fi *tjft fim *TO i w?9 

^MVff^ to ^-il ^ *rfa i 

(bO ^ fsrcwgfsRi cef^t*r: 5tt*m fc*t* 

sfa-^fe w ^ftra et^tt ^*1 qfc s—(>) to ^ 

.OA 'Q OB aWtVl W3 *tTOtC®l I OA« OB^t >TOt$3f! 

^*ff5fa ^ttapw C^Fft 'SRff'S 1 ^tC»t* 'Q 5ft «t*ft 3^3 I OL 
-CTO ftfft 5 TO 5 ft l OA^ TO LK UTO^T*? «W 1 %U I 

to ** OMj — ’tfirofi MiPx-Iot 5ft i 

^ TtW ^vs^t rtfTO 5ff Ttf^r® v£TO ^ TO# 

PiPPa ^®ra*n *fai smf-re ^ i vfit ^cwi *tttc*ni ^ts^fw* 

^cffRSffa ^ I ^t^-ftC’T 5 ft-ff% 5 lTO ^Wl 3 TI 

OMs ^Itfer C*ft$f I ^tro OMa ^feet LK HMK? 

P 2 C$ ^ TO <=I<f ^ 5 ff 5 ?R Utra 

*fc*fs* i 'srft^ TO'Q TO^s ^tfro TOf faf 

sfros <*rrc^s-1 5t*t ^ r <\^ *iwt ^i ^ ^*r ^ i ^ >i*^ 

C?W1 LPa m\ fit^Ftf-t^ ^ I PtPaL w^«ftc^ 

(3ff1 (Isothermal line) TO I 

(^) TO OA, 03 OfttTC ^3TO ^^51 « 5ft 4t^t"t ^FR I 
^pal% ^3^5tit ’tC^tWTl^V 5t*t «2WRt *& OA«R 

^*Rt 1W flWt«ft fcfa I Wt»f»ra c»f tfttv 4^5 W^^tl LPaK^ 
^*nt *tfpro I TO ^t OMt fcrofo Ts^ 5ft MtPi t ^ 





- Pi Pa CSftl fcwl. « BtTO ft<S I PiP 2 C3<t 

^$^AO ra*tre f^p® " p rf ’rfro c^rtw ^srf^fw^ fcvst 

^CS—$^°C. To Pi P« miLK C3*ftre P* fa^S"^ TO I 
UWt Pa ft 5 ^ 5t*t OMi. *tfo OMaCsg 31 

=ltCT ^CTFI *f$« Ffn x9 ^3^ P,Pa 3RJ3J <3Wfal <2l^tf%^ 

OM«^ §toi ^rffro »r*tf PaL itsi sfvtPrs 

w I 

(§) frt*t ^**1 C^tiT -StrtC^RT Ffc*fa 

ftr&J ^£3 *{1 ( Vapour Pressure is independent of the 
pressure of air or any other gas) t ^ (*) 'O'SJTS fkR 

TO 5t*t CW : (>) K V SRTto 

st*t i (*) v ^rsrros ^ 5t*r (*) i v 

^ 'Q f^2£rc<=r^ 5t*t S CTO ^3^1 HftfTO I 

(i) S,S' ^fS #rai Bre cto i *ra im 

^picto gfro Bre TOl?n a to nt?ra 

S5TO K fk^ «rfa I Bre TO=0 fwl I ^ TO TOCR 

*rt«foj*p®i f ii f 5 t?i H w ft; (-^jrretfafctw* ^5x51)1 d 

*FttTO Sffi Stftgl Jt$3Kq ^Jt5^5T tpral 'Q TO A TO *TtfTOlM 
m CTFt^t'Q I A TO *K*p3* atffo *ttTO St 9 ! fro l A TO TO*? 
srfft^l *rrtre i Bre Sittsrl a to 3 ntvFsro Kro i 

^to nfere* ^ttf^i wi ^^i^ih 1 :. v reTO 

JR^S^OT* 5t*t-H-H l -fc c*t: ft: TOTOR *ITO (TO^) 
*l<H ^09 ^tw m-*. c*j: ft; I 

(*) ^fi> «tJtwra! tft^rl Bre CTO I A TOU *tf% 9*1 * 
f%f *ttro ^tww jTto i i c^t^n ^tftm 

Be 5 ? ^We i ^u ^ A to gfro, ^ =r i Ere <qfire 
^rftt^ii A tor nr^r ^re K fro? ^ i a <e b to 





•rhfcj i to ** H a .*. v 

H~H a -A, c*r: fa: TOTCCB3 I 

($) y£rtn A to grft sr«T orf^te I 4TO A TO TOOT 

fc*ra TO^ *r^ to to to i A to* toto K to i* 
A « b to* nr^OTi *tt«faj ot i to ^ h 3 .*. v to$ot 
TO 'Q TO? *fato TO- H - H n - h 2 cm Pis ( to *** ) 

*t«fTO C**TI *TO C* h. i ^h + h l to& ^©TCTOTOTO 

TO?® TO1 ^ ’StCT TO 5 ? i 

% TOfafa® toto toto TOTO* **to fk*i* 

c* ^ to c*ro to? ^ ^ i TOfato <»prc*py TOTO 

<TO®^ TO*^ <*fro to,* 'Q *m* ^sorai to *tro* ^TOTO* 

TO*to 3* i 

te) TO'TO fa to to ^ s to* to «ttot 
*r$ a to ^**<5tc* c*fln * ^ g*t$?i K to^to* toto 
TO TO i to §TO1 TOaro /* « /* x i ^ to jj>*Ft^*1 

ftto to to i to *** ^i a. i ^t®r=rf?i cwi to k 2 ^h+h l i 
to *tto & *tc*t* toj cro *tTOto toi 3* sii i *tfiwrf»i 
<£&$ &PTO ^*°*tr^^ *^*i w*TO i 

W I Dallondl^ (Dalton’s Law of Partial Pressure): 
§nc*t^ *HPNi Dalton PrafaPra fro ^tto* *rtsh: 

(*0 CTO TOTO &** TO ^5t* ^*f* ft«* TO! I 'srftTO f%t*1 ^ 

c^ Pto to *i §*r* ft^* toi sri i (*) c^ror 

P(fi& *i to « ?mc** toro fito to 

^C* C*$ §*»TO «trej*F 5fTO* * *M* *}** *1^ FtC*Rl CTO*F*T I 

^rtto 'q wo c*r TOrtto toiTO^i <sj^Pra^ 

TO 5 * CTOI to ^ c^35 (SWflfJ I 





V3> I 'S S Wf 'S 5tt*1 ^f5* 

«rfc* <?$ mfrfttfa ^tjt^n ^f»*t to, cro *rht i 

* 

*rct«f j rt*ff^ 4 i 'Q 5tc*t sfjt^hi <=re^fa strfa to, 

c*fr *tf*r zm, *tic$tMw i *rfTO *rfTO«i ^ , *tnm 

TO^Sl ^1 5T*t ^5t^1 TOfE^ ^RPT qfa f¥$ *ft*ffa«i 
^Tt^r to*t *m *rt^ i 

*T?fa1 cm C*f 2ft\5J^ TO CTO 4*f& 

C*fo ^P^lK «Ttfe«T ¥5 5t*fc TOfa 31 C^3 TOf fafC^ <®*»! 

srf, §^t<T ^fro, ^ to*t *rtfro \ 

f%l ^ &PTO *K ffJtTO 5tc*r *31 f&C 5 * I 

^3^®tC^ 3ffti ^^8^1 (Critical Temperature) ?[t«T I gtC'ST^' 

TW?r *rf% $qroi faf%s ?% i *fTt3ta »rt% &pTO ^ics 

TO ^s TO ^N TO ^>TO «[C\5FF 3H 

TO 3 S ^V 5 TO? 6 ! TO I ^ 5 <ltt 5 f iTO S 5 ?TOTO &P ^1 ?tn TO*t 

TO 'srffro 33 , < 5^3 <&*& effi Ft»r «foitc*f 
^ i TOc$3, TOcsfcaR 'e TOd?fcTO3 TO fcvsi ^fTO,— 
>iVb*°c,—w»°c « -ssivc i TO c*r ste’f tot 

^ TOtFF TOi 5t*f (Critical Pressure) TO I TO &P3tS 
"6 TO Fftn ^ aftt TO 5 ^ *!% <®rW53 ( Critical 

Volume ) TOT I 

vs i b^sj fc**ttr s ^tot* 

^t*i wiwt? i ^ c^?( ^*ttc?r N$t*i »ra?Rif^ =n 
c«W[ Vi *itn ti *rt»5 »R9iir ^ ^gr ^tn to i to 
<3p ar^j ^t^ii ^ri ^ i ^ Tpi ^s^ctot 

,c^i w ytn ^ ^Ifini c*rt^^5tg ift^n*l * cwrl 

CfW S—(T) apvS ^tfl (Volatile) *mt^ ^ fctt*, Hf^i», 

^tgi %i ^Prai 5tn i ^ ^t*r frtlroi *re> 



ssttf fssss 


^tets^sssi W ’fwi wtftort 3rm?ts ^sts 

Stffa&tS OTfcsm-StS ftcfa TOM S^S stss ^ts W 
SSSStS TO I nfaw *Rf f&3 S^Tl sftfr StCS I (5f) sta ftwi ss*T5 ' 

stftcs ^tsuss s?s sWfsstss a?s sto ssts as s^re fctfsai *ra i 
^Stre s^K Vt«l stfw smstfs s&s *rrcs i (s) sta srs stfroi 
ststs smcs sfs ^3 srttsss s*f ^st sts as sfes> 

#ts 3 ts 4s*t to, to as it«l ss i ststs si «stf%c^r sts 

srttess ss scfr f%i *p sta sto ss i sfs ass sfcs s* ststs 
smts sstsi ^s ^firai sts, stcss sHtsscss sts stf^si sts i tos 
to toss sfssfc si fm sms s^fses *tsa cscss 

fcV5l TO I («) sfe (porous) SfaS ( SSl Stfi>S Si ^ ) sfS 

stfro steals ss^s star sfre s$ste $?s ^ ^ ^ f|ar ftsi 
C&fflS 4S“ sHf|3 SS I sMtSSSSS ^3r StC-SS fsTOS SfS S^C3 
^tS S&tS STOtS SS I CS$9f* f^TOS ^5 «J|^S SfC^ I ^rfC5S 

si stes stcs stfscs s?s vsfesn c&tsfcre srra si, ws«i stc$s 
S£S ^s sH’tf^ s*f, cs^wsj stcss 3^5 si i s^mcs 

states filgS St®1 StC^ ^S°s smftSS fcsm sfar^tess C5a ^s 

Stc^ I ^ ^ ^tSW S^fSTO Sf\5tS <2ftS$ StC®S S\*|SF STCS I ^StC3 
^TOm ^ ^TO St3f S^C3 St**ttess S*S SS *FtOfi s^s 

•I ™ 

Sfa5S %SSv5tS St^=SJ CS 3 !! ss Si I (5) 9fSS 51 Si f%CS SI StStS 

stfsor ^ 3 t^si sc'? sfssi % sHt^ss ss, ^stsi sa swp 
ss i (^) fpfes BftsWs fewi s^s>[ ^tslten scss 
sms s^ ^rs 3tn s^s *ts i ^3st? sess sms im ss i 

W sms fses stfs^fel ^fS fs^sf3 st^ S^C3 s*ts W 5fS*l 

sfinri sH ^\5 i s=cs ^ st^im ss i 

filf*lPra ’tlWtljfsi i*t^5J- ^^’Tt'fCTK ^tf% 



- ^fNM s (*) to c^tiM *r *N i tow 

• » r 

$*ra sstut* nt$ *t<r i to $«rr* *\* i $TOnt fwi $m* 

*rfTO? cTO ^ <2Rt3 *t*ite i fcmr % % %f*w 
=vt$* $*p ^i stf^rai wp i *nar ^tjholsl i 

" (<f> Cryophorus : ^ TO 4^fi> ** ^ TO 

> 

y$ A 'Q B <TO I dwft ya 5TNt¥ m TO <TO f%* 

tocto ^TO 5- :a i ya* **ic* c^t^ii tot* towj m* 
^55^ *ftfl TO *31 TO I 
*TTO «f»St B ya ®f&| ^ i A 
yaw finrfrot ^t« i A ya* 

Wfo TO f^fel* ^*fCv5I *rfwi 
*ts i B ^oqit «rC9Ri s»*t* m 
*firai ^i. B jcm w* 

TO^ <to i w*i b 
yew *Tfa s?*t ssH to B ya* *tfr "S??} 2p^5 

%W $T$ ^5 SfPOTl fl* I 

W) Leslie* »tffflt| —^f5 Ftfpl (shallow) TO* fTO *W W*l 
rn I ^*1* fro *tf*^i>1 <3*1* TOWf** 'TO (strong sulphuric 
acid) «T8 I TOfa^fTO TO $?#!* TO C’ltTO TO I S&ft fe*C*r 
*t? nf^f?f TOTO* (receiver) TOJ *t* I W TO$?I TO "8 

^M, frot-r* **Rrai Rsto* TO to* i fro* *tai *1*fc§S5 
i ^faRpfcf* 3 ? to tot *rc TO cTO*i ^fim to i 
^5 *Hte*Fi* fro* *tf% *ra *rf**i TO i 

W I fyrtW (Refrigerator) s W* *Hfa*E* bTOTKTO** 

£ 

4)f&l i§*f* <4$ TOsRl fjrfSps ** I ss**! Ammonia, Carbon 
Dioxide, Sulphur Dioxide 4 %fa ThflW ^f%5(1 fi^F 

Wi ^ l 3RJ ^n TO, Vf <nfR5 ^TOTO (cold storage) 




mi i to*itai w cw %s*i m\ (air 

condition) ^ I 

t v 

^ I W (Ice-Machine) s qai *R»T ^ > f 

(▼) lifltfg ^5 A (tank) am-api (strong solution of 
brine) I SOT TO (coil) B(T® maj Ammonia 

Carbon Dioxide «ttre I ^ c*fatar (evapotitor) 

TO I (*af) m C C^5ta| m*w fwl Sfansjfa TO I 
cWafoaiC* ^WtTO* (condenser) TO I ft) D *ltn*fTO TO *|tw I 
D nrcif TOl-TO* TO i ft) nW P « *RC*TFF 

^ *tW? ^Bf TOI I 4$ 

nw ssf%<, ^i *h8r mi 
ttfare W I *Ttt**fa W fw 

*Wrm* to,b* to 
*[* ra 1w vim* to c? 
TO ^ I C Wtt* 
TO **f(fc V fwl ^Tt- 
*TO<i TO qft* I 

fawn s (*) *M w 

*ftf*t5CTO *t* *F& 

’tt’ft Ammonia stTfaC* 

* 

>*t *tt^$ 5 tcn <c 

TO SWT mfa I ’tJtCTO 
*T?t*tTO ^t*t fcvlfl I 
R TO ifrs <*Hlfi^5 Jt«1 TOS=ftF5 sgrft m *<TO Ammonia*frfa 
atffa 5tc*t A =CT Wl I (<t) ^|51 llTttW v. *<# ftuR* 

B ^ngTt^ ^ i *imw fNtiw •rt-wt'i BWfcti b jR*ra Bt*t 

“m i fcttra *W Ammonia t?( %» ta *t»fo|w *5 <4* *Prt-?W ^E»- 


l 



*<lhi fsaj 



TO aw to i i 

Ammonia *frfa <ap*t* TOt *f*1 *TCffF® *fa*1 A TO <*dw Ffc*t 
S[TO 3* I B TO TO «8 fttanr C^ §ffos tfT9*1 ^ sri I ^ 

•i 

to-to* $*ksi jvf srrf^n i d ntm ^ *rf**i ***< 3 * i 

s»« i ^tJt^jf^ «t*rtro b*r®r : cto *n*i *fcc¥ **fa*r 

TOi T^f^s 5tn>T w ^5 Ta fwi *t% sfcri jp spnf*s5 s* 

TO TOf** TOTO*f*TO itro ^toto *fa*i fro* or? \tvs 

,tfipr TO anp **f**1 3 * l ^ sflfWF Joule Thomson 

Effect toi *TOs*v<fc^fatf5**TO mu'sm 1% **i f^rre^ i 

*wfe#f (Boiling) 

* 

&> i ^srrtf: *jsfo ^*cto Tiiw* TOt-*5TOi* 

^tu froTOt i 

^?hn S B *JtC*tfilft* f*^*i *ltTO 
*r* I J*TO UJ^/5 *lt?R^< ntc® ^frtfsl TO I 
B 3TO 4*rfi> A C*tiM TO* *TC*T -«TO I CHtfcl TO* 

*^ cwn ^rfc§ i TOi f^rc^ firai b to 

■*ff5r*ft| TO 2fc**f to« i to W it&1 TO* f^S5* 

TOT* i$F5 C to fan $P eft**! ^*t« 4 *? D 
TO %l TOTre *tf^* TO i B fs^*TO 
TO 91 ft: *Htf$ S$C*. f^SC* TO *T%*, *lt**TO 
3tfro *tfac* I *fif B TO Sf*T *tC* ^5C* <tf*1 

TOt* c* *itro$ ftp totIw rftfro ^c*r* nr«* « 
ntcro *it*tr to *tfac* i f%TO *rr*cror 
§n* ;T *tcTO 5tn 'e *tfa* nr*c** §*t* *t** to «*jk fra 
?$k i nfl’Fl ,*&ro «pti ** c* c* &pto cro to §vi* *tcTO 
to * .tow §n* *tp to to *&* c*$ fc*ro *5*«i *jf5c* 

; —totctot is^t^t * 




nwt< frot* 


*1b 



i ■vjftsrsr % qw nftro Tsrfn s&TOra §nt* TO* ft* 

Ftn «TO ^5WI nWtTO3 ^ I W nOTS Fin <5OT3 

fcnt3 nt^ stcnq nTO ^ w ■qpfa ^to® m i ^w»n arm TO tocto 

§n« Fttns nfin^ ^i *m >«*°c wntp stn W 
ft. ft:, tos stn t*«'« fts ft. qte*i •qjfritf 3» #0 c q$ i 


mi fiw*<2 f®tns 

fim:—st*t n^«f, Ft*f nw^r 

TO<? i 

(*) Ft*r-$fF! Wft S Franklin^ *fffat 5 vtfvfe 


cntTOft S5*itftftfc 



fear 


wsron wtf* 3ffi^^[i ntro 

«it« c i n*rt$sri faypi *m fifre TOtr® 3TO* 

* 

*in TO,$fa toi ^ i «ri'Q e i nq'fcafc 
ftro H?n <5t*r»ttn ^ ^tftrl ^ i amro 
4^(5 $nq sin i w?w 

\ 

fcntss TOni *rfto nw n%^ ntre i ^ 
to# §nts 5tn cm i ^ to q$c*r 
rfro sptcto Wi ^ Ff9[ i *ttTO 
nfae tos 1 


nrtnri : yiro Sm w\ Ftfro ftra toi 
w to i to §ntro ^5 Ftn ^ftsri to «** to to 
^froiTOi nfresfro ^^mitoito to to 

TOP to suns cm cn^i mro c^\m m 


^ftc® ntc* Ftn-stro to t^to ^ftn to i 

,?■ 

. «) *lf« 5t£*t ’VjW* 5 rtCf S Papin’i Digester 5 JpH>; 
•TO W« 1% *tC5 jprft »tW St’t-’ltl? (pressure gauge) *' 
f^ttnu-Tntlj (safety valve) cW^I «ftw I JflK mf# 





nttara tog cfwh vrtre i *m *rtw i ntgre &p 

** 

ntOTr to wm ^t&^ra stn ^tfws «rfc* f cq 

^*aw gtftffc 5tn src*ra* stra to* ^ c*fa ^ m 

f fBtf* I Vj* X* fa: fa: ^$5 5tt*t l §65 

*rtws ^fwi qfa, ^^t°N «t»n *ttcg *t*i c^tR fafw fa* 
^ 5fl • §sb ’t^xs <£$ fa°^i c*Ffa to ntig *tm ^ i 

(*) <?f Fft*t ^fcrf*-fa«fa *n c*r cvr* towti 

WW-fi4i S Regnault ^ *|#fas1 S— 

TO* gtlfaro *tta (boiler)-Ag <3TO 

^rftr i A nttsra ^ TO'Q i ^c3fa ^f5 fag fwl T 

(sensitive) «lt<fagft « ^ ^fg fag fwl D (Liebig’s 

Con^epser) *rof5 ^ CUt^t'Q I T *tfafai?rcTO ^ 5^3 §*fW *N I 
^5%rfa ¥ ntcn (air reservoir) ^ ^ I F ntKW 

fa^fg fag fwl *13 *t3 A' 5tn-*WC« (manometer), P nM3 
* D *1*13 H5 E43 TOP Offi *31 «ltE^ I ^3£*f TO 33§ to^ 
fa^ TOl <ttC* I F nfaE 3 ? fafa£ §3^$t3 TO*ftETO (water 

bath) to 3 t*r i nrc^ ^rr^CT 3 ot 3133 m*j 3 t<sfa 31 3 **rft 33 i 

fapsn s (>) *rt^jr$c*ra gtoi tot fn s *m fwi 

^ faret*rc ^firai f 

*itE3i3 3tl3 5t*t A 

fafwfc *rt£5< i ^ 
ntBW 'Q'WFf c *mf5- 
(ring burner) fwl 
Wl to I TO*f ssft*f 

fro 

to 3t*| sfrsm ^ v3 ^* fa* 

«n>i ^5t A .nto* *£raft( fafa^rl i ^ 






^n? Men? cro m i f ntcar? ?ti? c? 

Mn ntre c^ Mn^ ^?cn? §<n n?5>, <5rt?t? ?t*n 
nttf? fafafl ^tM? Are Sfteft ’SfM? ?? ?1 I ?flfc? «*fc Mtn? 
ntn A' fart ntm ?? i A' ?$re Men? ntn n® i ^ fkffa Men 
?n? ^a*i ?fi>re ^rf%c^ ^ ntn'ftfctc? nt?? 4^f& ft? wr?nt? 
'nTPrc? i nttfftfetc?? ft? ns i nc? *?, Mn-ntnre 
aft Mn-p, &pm-c°o i <nsffc p sten ss?c*r? t°c i ss?c*? 
n^fc?? to : OTf Mn-re?re? §n? ?t?j? Mn-p i uq^icn nr*n 
fart nt^ ftror? *Ffart nes ?t?? Mn ?Rt$?i f?f%? nfc?? Men 
fcncnt^ faien Tfcct? ?tft? *? i c?fa? etrere ?t? Mn m 
nk?? to stnntnre 'Q ntnftfctc? nr?? fa$nn 4 V «rf?M? ft? 
nte* 1 nn?t? c?ftc? Fffi-yfcn? tot *«# ■ns^t* nsftrai 

ft* 

nH l Mn ?$n f?ft? fcqror? ?w Mn 1 

(?) ntsjr^M? Fttn? crt M*t : nt-n fan f nnrer nt* 

grfort nte*? ?t?? Mn aw: 1 toffm? Men? nr? ftfift ?tftm 

ssncn? nfte? TOre ?^e*f njfat? n« 1 c?fte? cq Fftf-ffa? 
n^fcirr* ntf^fl nt? 1 

^ nffal ?$re <ntn?l ft?f 5 fro f?<? ^f?re ntf? :— 
fa) c? ret? Men ^?rt? fafa to ?t? 1 fa) nr?t^- 

Me? ftft? fc*?t? < 3 ?e*r? n^fa 5 nten? TO 55 Mn fM? TO nt? TOM 
^^rten toiw? ?°^ nrret? TOw Mn-wsf? §n? ?t?? Mm 
fa) c? ret? ^re c? ret? fewr? ffetn nr? 1 

Regnauit nttai nt?i ?r^t? ntret? «®’C ^^re *«>°c n^« 
ne^6 Mn fag 1 '«retc? « nfa n^M? nft^ f? 4 ? n^c?? 1 ?®«*c 
^®t? stfr? nw? Mn-?vt ?h nti^'ocn? Mni faf? nfr^r? 
W«ft ? 5 tPl¥t? (table) ftfnw TOR I fctW Regnauit 

^tlfPFl nen 1 wn tfrrntm nPm w nftntc^r, t nnarsen 



*91 iftfSrfiR^ («!•••') 
tot* 9%°c i strain **»* **& nt«fc*j *1 *vs fa 4 fk 
*jK* tf*fct * stcn* *tt<c*j *z*w ^srtm nr«faj ** >°C. 

*fara c*»ro, towt ^9 eiros 5tcn sg**r raTO ** i 
*rctfc ** stros, fift nfiTO ^ 5tc*r *9TO *9 i 

s>8 i Wfc* taref* *tw* ^ftw Ff*f ft«fa s 

(*) Regnault ( 0°C i$cv i««°C ) s »*•* fku B TO 

'tw f*K*i^ fpi *rf*TO «r»f ppt&ri d to tfa 
f*i%* ^p^t* A ^ B to* ntwro* nr^faj opr i 
*T^1* Wf TO't*5 Ft*t I 

(*r) Gay Lussac’s ( 0°C fefsft ft* &P^t*) «*^ fczm 

«T5 ntsy^jf A ^ B ^ 9i«i to *** Bto* fc*t* tot 3tf%*t 

v$*f& fC'Q !*T* ^*tC* I ^ W*T 9l« I TO ** ft*iTO 

*tft*i f*f%* &p<st* $$ to •ttarocTO *tt«f*rr c**r i 

(5t) fen ** «ft*c* i»°°c* *r^to 

<st*t ft*fa ^f*ro $* i 

&<* I BTCflS ( Solution ) **P,5 (*> fws afftC** 
(8oIvent) '’sgjiftfr ^C*W1 3t** TJjfot* TOt^ C^T ** I (^f) ^iTTO . 
^ 3TO stto* *tf**tc«t* ^ntfw ** i cTO ^zm ftswi 
fi*i ft*fa **i ** i 

I *llLte*W ftlW (Laws of Ebullition) : (?) <£JC®I? 

®s 

'miff* ftftl stcn ftftl <*tc? i 5tc*f* 

?* i (*r< *tw ^f55 Ftn-ssro* fe*r* *t**TOr* 
5t*l t (if) °^OT TO 4? TO *ft m 4? TO I (*) 4? 

vtffa Wl fifii ^T’f 51^*1 TO I 

Ml TORT TOT|-‘»rfW5l^ 2 -^*°C 

>««C TO fid 



*rcr* r*ro 


CW( 33*tC$ l Wf LX flWI tfTO TO 4*°s LY c**i TO53 
< 2 tTO TO, TO CTO cm TOttf To l ^C3* AB TvlTO- >*°C 
33^ 0°C TO 3tW3-3f*i «1TO TO l BC TO 0°C &FSH 
**C3* 3TO* 33* TO53-3t3 «r«Ff“T TO I CD TO ( TO *f®l1) 

to* o’c 33re 8°c TO TO!3-3t3 
tffTO To I DE TO 8°c 33^5 
>*o°C TO $f% «iTO TO I 

EFTO w°C §*^5t*3* *3^® i,.° 

V 

^C 8 * TOs3-^f*5 <3TO TO I 43 33 

cm pp ioo°c fcro* >°*°c *tc*t 

*tfTO *3c3 TOt* TOS51 >*>v m 3*1 F4* TO* TO 
. TO^53 tfiro to i m 33re §tc* 31*3^ 33 c*i „t5 ^ 
TO53 ^f*i 3* ^fK TO* 'TOPICS «i3tf*^ 33*T*t** f*TO 
^ to i ^ 3 tcvs eij>* nf^* ***rr* 3 * i ^3 *rfe TO’tfe* *3^ 
3***t3 3* c*33S §ft3* #l3TO t* ci*h 1 

a>*1 *W *s*F ssf*t 3**sf* 3* CTO T' 

$3ft TO3 331 3* 5 (i) &53tC3 *t** Ft* *3 I ^5*t* Sfsfl* *tC*f* 
§** *t^* Eft'S **3 3* C*3 s?3 TO* m 3* I ^4* TO ^ 

tn TO* i °C ^5t* TO* Tjjfot* afC S *rf%TOt* t^C *3»f 

.*. MtfifPrs4 TOT f3t3c<5 <2fcTO% TO-mx (<!-<) 4*t 3{%TOt* 
TO-mx« a -i, TO* « a >* t ,\ *5131 3tfaft*4 

TO **3 .,33c* I (*) *f*i f (8*1 It* 33*t* *3* 3® "$3t3 C**& 33c* 

^S ^TO C*^l **3t* 33c* I 

S>3> I **(f fe*Tt3P TO1 §5F®1 fij«fa S TO 3* CTO *<?$* , 

** * V 

*tWf A 33c$ ^ B TO ^s5l H C3S p; 3f*T3 33c* * 
4*StyfTO® «tpp*t* TOtc*J PNf* 3*1 3 * 1 —W Hypsometer 1 
3t33 *1 (* $ ) fWl «MC3 3C3* A S BTO p[4* *f*ff® 


V 



*»!« fear 





(*) Regnauh^RT cqftnrl •qgfotaR *fepffa* WpS 

^TC*f* W ^tfas *ft?$ I TO A * BffS ^ m 
w&m p^ch; ft; 'Q p a c»is ft; i (9f) 00 frots 5 ^ 

A * Be* Ft 9 ! 33 P t ’ * P,. OO ^ A 'Q B Utew 

^tl^wnr stun* nt«faj - p, - p, - c*Tf5>ftfcfa cw^ * h <fi; 

ft; ^ 5^1 ftfafc wr-H ^rc <?u ft; ^tijOT* wi i 

A 'Q B , *tot ^ bpi * $**i *$* to fa* $3tOT 

^ftrai- ^ ^ *f* 5t*t * H *ra c*j; ft: 

st*r * ^wi <rai 33 i 

TO^A«B Tftc^f 3t^3 &p^©1 WaRtf i^o * t 9 °c ■ 

,\ H 3 : C*fJ_fts^<K* 3 fcWl- A'QB 


• • M » » » 


5tn 


» »» » 


*f* utn- 


P,+Ps 

2 


-p 


*mtFi *rft3l H <?r: ft; 3tfc* P 5tt*t * / fcwfer *tt| i 

.*. <JC3^ 'Q 5t*fa ’WSPTO WtCSf v°- 

£73+1 £73 

aWffiM fc**t3 'Q Fft*f H *T C>TS ft; 3t?!rc*3 *t?!*5[) 

•■• v °'*7™ t *fi*** 


• • 


V° (7T« ft; 


'e*i-v 0 xpxg- 


PH 273 
273+f 76 

x 001293 x 981 


(»tf<rtM « BtC*f 3tf3 3TO- 001293 ) 

3 t 3 ? 3 C *3 W-(Px-Pa) X 13*6x981 *t*M 4 * 
33 ffe •ttTOW **3-13*6 


. 4j _ <P, - F,) x 13 6x (273+ < ) X 76 
* •" PX273+ 001293 


<>I»fts—(80 
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1. Explain and experimentally prove the phenomenon of revela¬ 
tion (C. U. 1940). Two pieces of ice pressed together form one mass. 
Explain. (0. U. 1931, '36, '46 D. U. 1939). A copper wire with 
heavy weights at its ends cuts through a block of ice while a piece of 
twine will not. Explain this. 

2. Why would the height of water in a vessel containing ioe-cold 
water and a lump of ice floating on it be unaffected when ice 

melt8 ? (C. U. 1933) 

3. Explain why a mixture of ice and salt produces a very low 

temperature. (C. U. 1936). 

4. Explain the condition that will favour the evaporation of a 

Ji< J uid - (C. U. 1946). 

5. Explain the cooling effect of a (a) fan, (6) a wet gras 3 screen 

<c) an earthen pitcher full of water. (C. U. 1911, *13, *20) 

6. Distinguish between boiling and evaporation. What condi¬ 
tions determine whether a liquid will boil or evaporate (C. U. 1926, 
J 29, '41P. U. 1928, D. U. 1931). 

7. Distinguish between Saturated and Unsaturated Vapour. 
<C. U. 1924, '29, '32, '41, '45, '47. D. U. 1931. A. U. 1923. 
P. U. 1936). 

How would you find out whether the space is saturated or not ? 
<C. U. 1923, '24, '29, '32 ; P. U. 1923, '25. '27. D. U. 1931). 

8. How would you show experimentally that the vapour pressure 

is independent of the pressure of air present. (C. U. 1945) 

9. Distinguish between a vapour and a gas (O. U. 1927, D. U. 
1930. P. U. 1926). , 

10. What is meant by maximum pressure of water vapour ? 
Explain how the maximum pressure or tension of aqueous vapour 
is determined at temperatures below and above the normal boiling 
point of water. (C. U. 1916. '20, '32. '36, '47. D. U. 1931, P. U. 1922). 

II Describe^ suitable experiments to show that water can be 
madeto boil at temperatures greater and 1 less than 100°C. (C.U.1930). 
Define the boiling point of a liquid. ' " 

• 12. Explain how the height of a mountain can be determined 



t *lre 

r 

experimentally by finding the boiling point o£ water at the top and 
the bottom. (C. U. 1914, '24, *26, ’28). 

13. Show graphically the change of volume of amass of ice 
at - 10°C until it becomes steam. Give reasons for this (C. U. 1922) 

14. Explain (a) why it is difficult to cook food at high altitude 
(P. U. 1919), (b) why it is unwise to sit in a draught with wet clothes- 
on (C. U. 1936), (o) why air is cooler when the streets have been 
watered. (C. U. 1936), (d) why blowing on a hot liquid helps to 
oool it, (e) why it takes less heat to boil water at Darjeeling than at 
Calcutta, the water being initially at the same temperature. 

15. Into the Torricellian vacuum of a borometer, water is 
introduced drop by drop till some water is leftover. From the 
depression of the mercury column it is possible to determine the 
temperature of the room. How ? (C. U, 1913, ’20). 

S—'nfaWW C*r%l TOR Tffjl 7 ^6 FH fsrffc 

^ I Regnault W I 

^ 1 

16. Into a cylinder exhausted of air and provided with a piston 
there is introduced just enough water to saturate the space at 20°C. 
Describe what happens under the following conditions : 

(a) The volume of the space is increased by pulling up the- 
piston. 

(b) The volume is diminished by pushing the piston down. 

(o) The volume remaining as at first, the temperature is- 
increased to 60°C. 

(d) The temperature falls to 10°C. (C. U. 1910, ’23, ’24.) 


(Hygrometry) 

I * 

^ ^ #ri 

sjffo ^ l *tttp *tt3l fiRfa (transpiration) wit 



* 

Wfa TOf TOP® fwl 1 -qfips TO toc?^ fa^Hl f%I 

W*rfH <tfre i TO* «tfto hH &?s cto, ^TOI, to?, < 5 %, 

«Tffo *tfr$ TO I HtCTO »fto«| ^ HtHl TO?C*I ’tfiwto 

TO l C? to? TO^5 TOTO nto*1 TOTO <TOTOH1 TO SStTOre 

^witfirfe hc*ti 

i®bi Ht^re sr^fti *TtoTO «ifere* TOt«l ^s ItoTOr: 

% {*?) srtC^T fTO- 5 ^ (icc cold) TO Ffa I HftTO 

Htforo ?tttfi «Wch TO 1 c«i tTO Hi chcto ^ns ^h^S TO? 6 ! tore 
*lto, f%I TO TOfr^ tore *fto 1 cto ? 

to 1 )? hm to 4 ?i**t fctTO ^to whth sto 
♦ttos to 1 ^ TOtore of TO vs orTO 1 TOt«ft va^to 
TOtore •jfHTOs to 1 hTO^ <roTO TOre c? HfaTO 
TOt «rfre TO) TOtre to Hi ^«fk ch$ 

§H*TO TO^fri vtfft w\ Mt<fl ^fare *TO TO c&a ^h ’ttoft TOi 
TOre Htre ^ ch$ §h*to h 0 ^ ^tc°»i?i stcro cm < 2 ^ tontn 
htcTO st*f h*h Hire 1 TOnrl *tfH ?H? Hi 89 ! HtHTO ^?v 5 i 
to to 1 artw m to?i stc>r^ ^FtTOtfl HtCnfr? «fto 
o irfro stto tftotcn ctoi toto to? ^**®i ^ftre 

*tre 1 ^ssn v<i^ <rr$? <htoh to w toitos to^ti ?tre M» s ?n 
TOl TO.^t TO w to 1 ?rofc TO? to hi, nto to?r 

TO I 4 $ TO1 TOTO TO Charles TO HtfHHl 5EH I CH$TO 

a# TOTO &F31-51TO TO TO?tret?m TO Hi *W:TOTO5t*t 
TOJMK9R BttTO HHtH TO I v<& TO’ 9 }^ Hf 5 ? §H^5| TOre ^to 

vi|5R ^ ^TO "TO? c? c? ^?»TO TO. 45 ^ torn *pTOF m TO 

* 

TOTO TO1 ft* W$9 q? ^Tn ^ fnffi TO ^TO *£*$& TOTO 
5t*t TO^5 frotH HtCTO etc 9 !? HHtH TO I ^ ^VTO H^5 TO® 
dffJl ^TOI ^to H\^P TOt TOTO TO TOVl TOT HI, StTTO 



fa* to m w *fc*nr *fta cq’ttft to fafa* cw *rft i 

f*tf*t^rfv (Dew Point) TO l cq ^PTO CTO 

farfll ^OT TO.§TO5 Gft*5 fTOTO TO TO ’Ts^ ^ -$TTO 
c*& <«raTO TO? faffaatv to i .*. fafaTOTOTOTOBB&tn- 
1 «TOl57 TOTO mps eft 3 fa&TO 5H I 

( 4 f) 4^$ TOtf ^ Bt«?1 ^tf%‘*1tCTO TO f*tf*t^tCT 

%5 =rfftsl TO i TO* s?TO ^Pwi tjicto stfaTO 

I 

'TO^TO^fa? 'TO'^si *i^TO *• Ito fafTOt* **°C”- 
*TO c*i v4 TO^ c*l *tfsTO si^TO TO *ftTO <3tTO 

*srro *nsro 49* TO TO TOP® <ro$ i to &flki **°o* 
^rrc^ i TO *firai *«°Cc® toh TO TO 5 

TOTO 5 #to.TO ^ ^tTO *<t 0 Cre *rc^ ^fro i 

I ^TWhrt (Humidity) : TO%I TOtfafc* TOW* 
TOTO TOlTO TOtf Dft I ^$1 fiTTO tfl^tPiNB ^ :— 

(*) vii^fs ftf5§ to^ot to?w* toto to*^ TOTOre 

'Slt^hrl (Absolute Humidity) TO I TOt<TO: TOTO 

«rf% *r f%tw *k*ji TO <2t*tf*ra I 

W <5rtC*tfap^ (Relative Humidity): C*1 C*fa 

■^TO fTO§ TO'SRS TOP® 'SRFS TOTO ^C$<I *jfas (Tit 
•C*ft TO* 1 TOTO efcTOlTO *rfto TOt 

^flTOfaFP 'CTl‘iSf'%1 To I ^TOfa* TO"^1 TO 

TOfl (degree of saturation) fa«fa TO1 I 

<TOfcl 

«°C V ^: c*i: ft: TOP® fasTO TOTO ^ _ 

&pTO V ^: c*i: fa. TO TO ^T^hi m 

(4TO TO v ® ot - t°C) 
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sti to wi m to« 
w} 1 ® 5 ^rtc* s l?i * &tn *rat$*rrfc* ** i 


*rt: «rlatel- 


/°c wK<f& 5tn 

vc w(& **frt 5t*t 


Prfinjt^ »R*pg stn _ / 

fC Wstt 5t*f ~F 


to*i i°c ®^st? ?t^® c*j Mt* w *rrcv sstsri 5d' 

^t^rt faprro si^ri <?$ *if%^t«! 

wpf ^fro i 

^tcnfa^ ^^tsi ^i i$zm *rt«ffa«ra: ^tifot 1 

^ *R*ps^ta *r®**1 ftTO <sm*r **i ^ :— 


1# _ ftftWtf *TP* stfx 

t°c ^ m 


^40 


"tWTl-^X 
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TO?: The dew point is 10°C while temperature of air is 1G°U. 
Find the relative humidity. 

Regnault $Cv5, faf-ftft* (>°°C) *R*j^ TCT* 5t*l 

-soi ft: fa: 4ft°s i«* 0 Crs 5t*r- 5®*« fa: 

.*, to TO^si - -•^•n <rl *vi %. 

io-<tb 

I 5TR9 ^ Alltel % TOitm ^t&sf 11 wsfa 
'WFjfts faSTOto TM* Tl ^1 ^C*l 

nf^w^—a# 5 $ *ro cft^ 

fa^s to sn i TO’ttre* ’flu TO 

TOS'sft ^*ra to i c^to 4*f5 ^rr^s it*i ffa 

Am cto vn^fB ^ *f»fto *tfiratt*i c^fli «rfc* 

wtifa %$* «k*wfi Am fie* to«i crt wf c*t<f ^fa ^n*i Am 
fe c^A ^1^51 c^A «tw i 



at&aifafo 




^rtafa ataa , nfcafoa aa a*ca avj^ 'nani at^ 

«tt;3%ra a^s at<nj stcn ara aHtsacaa *ra *?* ^fea t ct^w 
AiatOT caH t? ^ fe al «Rt^< TOl at^pS acal ^ A aH 
arca afaal ntatcaa sta^i al fa fa aM*r»aa aa ^a 1 infer 
’srr^l «infn cata aft 1 

«rf: ^i$n tfta >•<>% nita «rfafeff*ata 1 «n: *at$n c^Pr ^a 
a’stnal atca 1 caisrsr ^rantsni ^farca <»fl: *rrfn caai na 1 
at*fta s ara^fa fara ataa «rt^^ 5 ta wfa atai aaata 1 «rt^ 
<nta*r«ai as fncsa ^aa 1 avsasfa cata ftsra. nrg'nt*nt«ata 
a<a fin ata 1 am ntn/ fa®fta at^a m: ^tg%i rtsi ?a 1 

M 

fwfew fanta staata m a fa* nt: <ats%a *r atataj aca 1 ncaa 
aaa ^maWT* ®HS 1 fa^fta* s? 3 f nt«ai ^afa:* (Meteorological 
office) ain^n'frra a*tta atfa ntsri rtai na 1 

*•« (?f) %®n ^>p\& ^f*i: fin am n&r na-fa^ 
nHl?r sica am •sat^ai aft 1 aH)»aa $£fS fefa r .aa ^*ta 
fa$a aca, (a?) atfa ^a^i, (a) ar^a ^rrcafoa «imi 1 fa^g at*a 
feaata csca ata? 'ntt’ifaa faaca ^faar* afstarti'l' 1 

<Taa ^tcar>a ^t£tei ar a 3 ntta ar^rr ca*ft aH sin*! 
afaca 1 Ana ftca afta A«a fataa cks ca*ft stca acfc fan 
-fteafea <nrc*tftr artlrri aa aa ca afaata sj^a ara n^ca 
at^ av^ atta rtm aftnnfen "ami m^aft*i ca*Pt 1 affantc^ 
^56 atac^a na atc^s ata, ca atca at*a aca H^atca 
« ca*fl effaata ati atac^a atc^s caat ar*a ifai ^ca 1 
ca$n® *fl^ai^T aa atca^ fern ata^ a“la «ata 1 

l°S I (Hygrometer) t aa %i ca cata 

aaca ca cata atcaa ata? ^t^%) fa<a aai afa 1 arcaa sflf% 'anatca 
vataal^a cai^a aa i aai (>) fafaata atfesrtfafeta (Dew-point 



Wf 


hygrometer): (^) Daniell « (*0 Regnault I (*) 

W ^ (Wet and Dry Bulb) » («) 

(Chemical) I * 

fafast* 'Q ^ ^31 ft'fa =?<rt 53 t Regnault <5tf*l*1 

^ m 

^IS , TO%I ’ff'631 m i 

(*) Daniell’a ;<f^C5nf*n>ta S fTO«t S A *3 B $$f& 
3TO3 f 3 $$<IT3 JfWfC®! 3rTO (ftffrl TO sffi C f~W3l C?t?1 

<$tre i $$f& 4*f5 «ms sflcw fac* 

^rf%^ri *rfre i a fra qft* i b fc ^ 

^tC®^ 1 ^IC^s ^'5N5T$Sl 

35K* ^ (seal) TO S3 I A fra 4*13 

T « 3«« ifflft 4^fS ^t^t<T c l Wlsfet* 
T‘ I A fra* 3t%3 Ptf-T* 

SJ2J A fra<I ?t1 53 f%^53 5fc^5 TO*i1 5f 5C3* TO 53, 5fl 53 
^rfTOra vfi^fg vn* *it^» D sitift^i 5f 5cs to 531 B f « *trTO 
*PlfTO Ut*1 I 

faji^n s W wf TO *f*3i ?ito f^tscs A fra ^1 3t« i 
(*t) B fra3 *refTO TO 5 ? c*tlM TO l $TO t5 (volatile) 
c^eg B f 3 5^re <®t*t *1^31 4$ t<3t3 *tll ^t® 5 ?) fS 53 i B 

f *3 % % *1 |n5*j 53 i frrej B fra* f*v$3TO f TO-TOf *wt^35 
53, *w* stn to f to* A f^ 5fre tos ?<3t* *W)fs 53 i A 
fra* $TO toi 4$w*\ B fra *wi $*t* Ft^n 3t3 n5$*f«i a fra* 
ap^H: *f*ra <ftw t A ^3 5tfiinrw« ^tf?i 
*fws vtc? nw*\ ^tf5 5*M A ^C'Q^i 9tt^ ^fVwi fnfn? 

fW15?1 c*ra i A *f1 to sin cs 




ft* f-rf«rsi cwi m toi T toe* w i nnfacH im ur^i 
*% *% i H*tonr irte i *(H*tt c?r &P3t?l A 

*fR3 f-tf-r^ §to nu ^t^i w *% i *$$ ^ fafto* i 

,T l dittos to Htp &p$l w i 5fcf^i *\w c«fem ^$R§ i ^ 
*$& 3?NH-i hi ^s ?fr&h ^*a to faRcns ^vif% *tftwi ^ton 
hcs* fnwOT faf*rs §ftoi ^rtc^s hrh i 

^c*i?r *rstH8i o w w*w $p £hih Ht’n <t$* to'^i 
HR5tfC5 HRH I (H) A ^CQ fHRHH $H?R>*r hHV«HH ^ 43“ 
fHTHE 5 ? HHH Hl^l V\ Hi <3*fH HHS ^>313 HR* Hi I T 

qrtfa&tw* fS* ^ hi i (h) *r& saw ^ntoCt a f 
nito* « 4 * hr* hi i (h) HtitHtF-r «$f& 

^THT^* H?3 HI Hf*Rl> fafaCH* $ *re<fH ft* CHT*1 3t3 HI I 
(S) ^t^/sTCHH fBftHe fnw *HlHt 3 Hll ( 5 Mtit 5^ 6 
3* 3$F1 TOHHtft ^HtH H& S3 I 

(H) Regnault *T8 S 3C3 <i|*fS fa^H *ra 

HH Ah $$ HR 4 f $$® *R&3 CHftl H3>fl-HH (test tube) C * Bc*ft?1 
'<r* i *ilWi-Ht*ra fto to *R 53 

*lfil^ HR5*I1 HHtH F?K* *1t® 3 « S x 

Hf3l Hft® S3 I $$ H£«TC hch $tf& *3* E « 

H37 to $f5 Htfto* T, « T fl 3tH1 
73 I T a HtI3 ^V$1 « T, fafast* (HFifa 
*EH I T x ^H?T HtHl D 3t*tH 
*f5H5l C H£*IH «ftt Mfl H3 s 

fasten i c hc*i %m ^tc^ i ah«ig *m H 9 f ^t^i m*i< Ht\c-tt^- 

*tra (aspirator) H^ HCT C3t1 ^1 I fHtolil ’t^H * *re«ftH 
^^?IHl ^ s ‘Rt^ 11T 88 B HC5f^ <2fC3f^H I H^5f 

■(dummy) H®l HC®11 
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fajHN : H cwi-ntOT I tfirat wre i 

•ttcw** Tffs* *rr£w crw-nm *tc$ 

r «*fc <^r^D *w firai sfaqi fail to* ^ A 

« g 5?ot to fan cnm mrai *t$w i 7 ?c*t c ^i, 

v£|^*s c *tSV*1-3t®ra *fT3I ^T 9 ! ■SP*? 

^?n C *r?W-5ic*i* 3lre sm ^r-t sw. *tc*/W $$T3 
^tHinrc^^ i to c Bff^ntm ^t\ 

^»^1-ftc*rs >1^ srsfhi «ft"f Mr*. faf-ratt* ^ro 

Iffw ^t"f fa* fv** fafa**™ *fafl B 

A ' 

*pratq C 5rc?ra f^ ^ -r ^ b^bi$ cto? c^ =n i p \t:* 
*?fM jtfstwr cn *gc3 C src*i faf-ra ^tfS^ sfre cfrfiiw cut \%z& r* 
mrtWtw ^¥$1 w i c-ftTO 9 !!^ ^*T5i ^ i C apw 
i <x §v®ra fafas $Ni cw i 4f 

^-f 4 ff 4 f^-/°C. 

T 2 «t«H fail «t*5 //(' ^Q I Regnault *tfw 

cfffafl /°C « ^'V to Mc*n w m i tm 

wtapw f « ^ 


^ti ^fi%l 


rc^sm M*T 

— -- * X ' 0 ° 0/ 

/,°c fc**Tt*i sr*i ' /0 

f 

• —^, x >®® /o •<•(8'!)) 


( 8 *>) 


*3fro s (*) ^ to? ^t^i ^ ^fa?n §*T3 

toi wi ^ i (*o ^n C vmr 

nmn « ^31 ^ttf^: «ijvt ??i i Wi ^?nn 

^*Rl ^Rm ftRw^r 'Q ^ng*fr^ c^ ^ i ^) c*rrro 
nfc3i^ f^nift^ ^Onn ^ i 

(«) ^rtcw c*wi-*tta« fa’st a>tz^ iq ^ 





wife ntcn 3(11 ( 5 ) cnrw-nfaK* *T&srtft5H \i?$ ip* stfan 
nt^frs nfa itvs fW® to* nM nt^n %l nfiraS* *1 *w i 

W) ^rtS'sw^ti *tfeatffitt*: fllfo: nMlsrat 
m cnfn*i 3tt<i * nt^® ss^to ntm* nfircw ^t: 
■^rg®i ^?n ?? i 

^rsr ^ fapsil s Ntre fnfasts fa«fa ^ ;n i ^tc® 
*rr^ntf fafrrs r^! ntntntft 4*f$ cw ntt 5 * i T t 
ntf faifa** B nfara fan c*ft® c wfam 
JfTI ntC* I VlffflW? 4*-SIT® D nfc5if a?C¥f 
W1 ^ l **i c*lf"T* (capillary 

forced Wt£ ^ncs ^6ili fa®; 

5ITW I f5f^r ^fsR «Wtf® 5?*J 

■•Wlf^ *q 4?? Ti wntfFtfffilfl B^s 

*Tta®tn tfs c i i wi T x srtfnfei T 

nrffafet* ww *n 'em i t 
nrtPrita fwi nts? c^n 33 i $$ 

ntn*i ^$c® ntfa Artis'®i ntssi *rfa1 
^ ntss® nM ^ nfC? 

®rc B yem «r«i fa fa nrtt?® sfar 

A ^®1 *|c® 

*f*TCl qt&n I ^ nt«foj ^Sf Plffat* 
slcn vfiTv ntfaj w i$m fafast* 

€& I 

$t*firi s ffa §ntra *31 w: fa) 4*f& 

^3 ^fi|StC« Svsl (-^t13 &P®1), ®t* 

*flta ntc*ra bin F fns fa ^ ntfftStwra nt<faj * nt«fan 






ftfaratc* stfto / C*W1 I .'. ^t: *fl^5t 

F 

(3) /■—F — ‘o• o«i«i (/-J x )x H - (88l-“4^ 3^5 *r: 

«rt^5i *tmi *rft i 43tw /‘-fiifafetw 3tt*t3 5t%/^-w 
3t*lfafctC33 %Vn51, t,-^V$ 3fafafrfC33 F-/ # CC^ 

3tt ,( l3 Ft3, H-3t3;W*l3 5t*l I 

(3) <1 -f.-F (/ x — /T) * (8^) 43TW /o,/, * a WiTO C^ TC33 
faf-RtT, W « *lttf 3fafafrtt33 43“ F - Glaisher 4F3* I 
v£j^ §3tC3 ftPtlt* nt«?rl 3t3 I Regaault S5tfa*1 3$^ f 0 ^ /, 
$3*^13 3tw 5tn 3tfa3 *fai ^t: *rt^5i wi ^?i i 

I <8rt# ^3 (Mass of moist air): i fC 

r 

^3*$t3 ^3"^ <S3- > fa^t3 PC §3^5t3 3t^3 «3 + > fa$f^ 

/‘C ^33^13 s*#to 3^*13 ^31 

3CT 3*3 3tfJlW[3 5t*l « ^3^1 - P fa: fa: ^ rc, ^3 3^3 

m-/ fa: fa: ( frfanrts 3ffa3 ?pf33l) 1 

Daltons fa33l3prfc3 ^3t33 &t*t«(P-/) fa: fa: 1 
(P-/) fa: fa: 5ft<1 'G (^o + /)° A ^3^t3 C3 <SC33 faCR 3*3 mj 
3',S3 <3tTO5( * fa$13 (fit «E33 3t33 ’rWiWtfn (V»« fa: fa:) * 

§3^5t3(*3®°A) V-bX^ -% X ?” f fafrft 

**,«+/ If 

31^3*1 5tC*I 'G $3*>5l3 > fa$tC33 ^53- <Ut3 

a «\3 p _ / 

.'. V *mT3OT ^Im,-1AS0X~ - x—' arts. 

*ia-H 

«W33FW*foi 3W fttPl-fw .*. 3f3t3«i ^3 3 '$t3 «5t:n 
3$1S 3W3 3|tTO- > x"--~-X / - fafo 

_0«+* Mto 







j so f 

^ «;-^XV^X - X 'U'fa 

*<o + / 

.'. i f*$H ^[-Wl+ Ws 


i 13 

VWX - 

^*»o + 


.( 


P-/+ w 


) 


ajr=l 


.> W X-~ * O' -***) > 5 tPl '"' 8 ' 5 >) 

*Y3 + i \ V»* / 


>©\k l 3lC"*t3 5 fafo* ^RTTC 

^ *^3T 3$C=1 ^5*R ?n f-tf-rs, ^tph* OR ^ 

$iN ^vafe i 

f*tf*t<i s * ftw ^^ic 9 ! faK w*ni $«i Trtt^ ^ 
jm ^ frf*nrl ^ i ftw ^*|fc * 

^ 'e ^flj, ^^t 9 ! 3otM 413*1 TO \5t^ CKS W W fafTO (radiate) 

to ^raft fct ^ wt 3t\ 

3t«t •ftni 3f*rai ^OT'S i 

<jtf$F5 f^TO'S; (orc^ai ^tfajre) 4$ ’PM ^fotc*ra ^TM 
C^Mcf ^5t*f ^or ^o3t“ t^fal *ft^9f i *|fa$ta 

fai>% ^ t$u$ ^$z*> to fafastre ^ $3^ 

TO1 sfcrl *io? i w &F5\ 

3t*f apppitsoT “FPs^ tojs <ttoi sw i $$ **f 
f*tf*ta to i 

fsrafafa® ftpTS *tfc« 9!5 Rn51 to S— 

(^) «rW»f 5 or ^t 9 ! ftfroi 3W orc *wft 

stfsos w fofw vitfcs 3 $ i $ 3 tre ^ 

rrft ^tm ^ Iwora ^*tc^ PiPr » 





faro 


r<0 SftlSTO (Wind) i CTO 3tI33 

*fte«T ^g<j >R**tc4 3tfa3l ^C5 

9 K& wt* f»tf-r?r ^fro ^5T3t3 fcfan 3t«3i3 3TO31 
w «ttw i 

vM) ^t*l f3f%3«t*1?t ^i«ft«f: vflt H*1[ W* W® 

sst*f Wwi *f33i 31^3 ^3^1 f*rf»r3tre3 4*tes 

?3 ?h 3^533 ^$3t3 333 o] ^stn 3tf^3 *3 ^t^t« u>t 3 to 
33J ^ fafos 6 ! 3*fwl C*3 I 31C53 TO1 « TO TO TO f3f*3W?l l 

wn f 3tt33 §33 f-rf*t3 c^-n to i 

<3* fs^p^I ®f^ s 3$F£ 0 3TO 33T 

<to TOtw3 3ti ^ *i to ^tft 3 S 31 ^ics 

;to ^ <tos §*t3 s&s ^ nq ^mi 3t^ vnt 3tfi3f <3tc3 i 
to fcroi cto 31^83$ P-rr-mt^ *w& *fcs*i ^3 31, r *rfw to m i 
^Ht*fl (Fog) ^ ^g^f%3*1 (Mist): 3tf WJ§ TO fafaw *fhl 
3fa ^3313 m3 <3 *rca 3t|?iwra §roi 

PrPratcw 3tfa3i m3 to 3t^3t33 3t*t 

3 t*C 35 TOTO ^PlVTO, TOt 3 *®Tt 3 ^f 33 l f 3 T 3 l « ^ TO t 

«PStra* *13 TO *133 C 3 fcTOl-^fira TO ^CSf 3 £ 3 t 3 t 3 H ) : ?3 
3 $ 3 l 3 t 3 p$ f 3<?)3 3$31 3 t 3 I 3 t*ff 3 e 1 : ®: 3 * 3 t 3 l TO 3 ^13 43 *n 
3*wf®W1 TO3 ^T3 3^5 33 I 

C*R (Clouds) : 3t®3^< 3ti CTO TOW &P * 3*31 

§3C3 §&3l CTO C33tC3 ^3 >R«*iK ^rffroi ^13\ ^C3 X 5tn-5tC33 
TOtffTO ^^31 ^?C^5 ^*1^31^3 ^5 STrfTOTf 3t3 I 

^f3^ TO! ^*1C33 ^t33t5( ^^«ft3 ^*13 ^31 

OW 35C3 I C^f 5 ?^ 3^*13 3fS|f3\ C3ft51 TOW ^31 

3^ *tf33^5 33 43 °n ^3t3l '63fC33 3RI §TO 3tf%C>5 ntC3- 

*tfe^5 33 1 



^WZ 1. On a certain day the dew point is 8 5° C and the 
temperature of the air is 18*4 °C. Find the relative humidity ; tho 
maximum vapnir pressure for S°C, 9°G, 18°C, and 19 C is respectively 
8‘04, 861,15*46, 16*46 m. in. of mercury. (P, U. 19.8) 

tr°c *°C >°C fcqrei m sn-ffa 

- b-’b'i - b- - 8 - *«“t fsj: ft: 

*°C b-*«°C *«°C $3*^1 bn-ffa 

-*Jb-« fit: ft: * 

v$Nc*f :\r°C *8°C ©3 m-?fti-.-8 

tr*«°Q:^ &t*f-b*°8-f **b*fit: fit: 

ib«°Cre „ ->«*9^ + *8 - biV'j ft: ftt: 

. ^i: - *■ o* t * > t >* - « * * *%. 

2. JThe temperature of the air in a dostd space is observed to 
•be 15'C and the dew point is b J C. If the temperature fails to 10°G, 
how will the dew point be affected ? (Press, of aq. vapour iu mms. 
of mercury at 7°C-7’19 ; at 8°C-8*02) (Pat. 19i5. ’31, ’40 ’41) 

^rginft m i 

fcqrsl l 3ft 5-°CC^ b'in-P„ >t°cc^' bH 

-p. 

P 4 :t + *1'9 9bir 

T>I >t 0 CCv5 5t°l - faf-ftt* ^0^5 ^t66 sn-b •* fm ft: 

.*. P.-b- o X * b °-*) bb ft: ft: 

*1 t C ^V5T$ Vbb ft: ft: Jflffas 5t*°t I 
i '°C4J faf-fttS L°C. 

^ Y’Cstre tr°c *rt* ©gj spr-^fa (*■•*- 

■» 8s) —*<« ft: ft: 

.\ (*■’•*-iw-) *i8 ft: ft: St 9 !-?™ ©5i fafwf $i>i 
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1. Why does a glass tumbler cloud over on the outside when, 
ice-cold water is poured into it (C. U. 1929-30, D. U. ’29). When a 
lump of ice is exposed to the atmosphere mist forms around it. 
Why ? (C. U. 1933, A. U. 1928, P. U. 1933). 

2. Define Dew point (C. U. 1929, ’37, ’44 ; A. U. 1926 ; P. U. 

1935), The dew point of g given sample of air is 20°C. Explain 
it. (C. U. 1926) 

3. State what is meant by the term Relative and Absolute 
Humidity. (0. U. 1935, ’37, ’42). On what factors does it depend ? 

(P. V. 1932/35) 

4. Define Relative Humidity. Does your opinion of dampness 

or dryness depend upon the absolute quantity of water vapour 
present? Explain your answer. (A. U. 1922). The average tem¬ 
perature cf a summer day is much higher than that of a jvinter day,, 
but still a damp cloth dries more quickly on a winter day. Explain 
why ? (C. U. 1929). 

5. Describe a dew point hygrometer and explain its action 

(C. U. 1948.) 

6. Describe two types of hygrometers. Why is it necessary to 

determine relative humidity ? (A. U. 1926, C. U. 1931, ’35). 

7. Explain how to determine the amount of aqueous vapour 
present in the air from the knowledge of the dew point. 

8. How is dew formed and why is it more copious on som& 
substances than on others ? Cloudless nights aro better than 
cloudy ones for the foi motion of dew. Explain (C. U. 1927,’46, 

A. U. 1947. ’17) 

9. What is meant by Regnault Table of sat. pressure of aq. 

vapour. Point out its usefulness. (C. U. 1944) 

10. * Why does a morning fog generally disappear before noon ? 

(0. U. 1930) 

11 Explain the formaiion of clouds. (C. U» 1632> 

12. Find the weight of a litre of air saturated with moisture, the 
pressure being 750 m m. of mercury and the temperature IB’C. 
(Pressure of aqueous vapour at 15°C-12*7 mm, weight of 1 c.c. of dry 







air at 0*C and 760 mm. - *001293 gram. Sp. gr. of water vapour 
referred to air —*623?. 

13. Calculate the mass of 7’5 litres of moist air at 27°C, given 
that the dew point is 15°C and barometric height is 7G2 73 mm. 
Calculate also the humi lity of air, the vapour pressure of water at 
27°C and 15°C—25*5 m.in. and 12*73 m.m, (Ans. 8 923 gms ; 0 5.) 

^5t*l (Transmission of Heat) 

I Stfapfll S-fo* WCS 

*ltra W] l— 

„ W (Conduction) : 4$ $^5$ 

^ Straws fTOI ^ 3f^I ^ Sf|^ TOT v5t*t 
TO[J **11 fa* TR S51M (transference )- 

TO ^1 I ^ I V*}^f5 cefte 5WK ^*81 fa 

fosn ^tprcsi ^ setter safatfw? 

swm afifo to i viif ^rarafa* nro i ^ 

c<R *tnfaf% ^sfc* qt$i cw i 

^ m ^ ^ frp $$ i va^n ^ 

(vibratory motion) TO1 *fC93 2ifa 

C*ft§t3 TR WK TO ^1 I 

faf) (Convection) : «Nf^lF5 

&FS1 ^R V$F5 %®9T5^ ^t*t ^1 I 

W1^ ^fJt>T $33 S3, ^t<H *ffcra* e T! V s ! 

3jt*r *rrra m i 

s (*) v53£9RI SFtOT'f sR 

SfCT i ^ 3t C^f^Hil m'Q I 3PtWJ nS^ 

fit* ft* W i fa*%* S5*rt* *fR w* «ww *fw» 

epitfii^ * $*\?r\ arte** fan (tt* 4 ! m* *m 
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3t3f3tC33 3f3p3 C5C3 C%\$ ) §3t3 ^d I $3C33 ^33 St ft 3^1 
^3 3ptre3 f%ot33 5fta[ ?%i ^t* ^33 <3tc3 i 

■SK33 fs^3 $$$ W3tgTre3 fcvtfa $3 ft ^ Sf3$gtS <3T3 
-XI*® f33\ft ^3 33Cgt^ I 3S3 5 *! 31 333 3*3 §3>st3 *tt:3 

^*f &C3 i ^Jft3 ^<it ^ ^1 *w* TO *M 

^stn •tfawsi sw i 

(*) < 5frtc J T? *tf*59R: '3rc3t3 Pm* ^*fca ^ 

3fPrc3 <3f33i to cwr 35(3 i Pwt3 3tiTO« 

$3C3 ®d I *lNfafi3 3t3 ^IS3 'Q Sfft 3H <2J3tf^S 3^31 v£jt 
it3 *$3«i *ra i 53P sfare ’ft 7 :^ i 

(*T) f?|pH«l (Radiation) : 4? fiMtftcs St*t ^JtW^ 

(medium) &g*i 31 *f33l ^ 33 F 3^CS <sm 3C3T TO *T3 I St«t 
3^ o33T*tr.3 5tf%fwc^P §"5T$?I *1?$ I 3t3I3 ^ 3^S 
*tt£3 31 C?t3 Wf 3 &n 5 *ffr3 I ^3 ^ I 

^ ^ 3tl3 9C*F3 3tC3f <33S ^ (Vacuum) 3t3J3 f33t3F3t3 » *rt3T3 
^3fa 3t33 3t*fT3 fW3l ^tPftl OT3 3*f$3 31 S3C3 *tf^! 3^t33 31 
S3C33 &PS1 t5 3tfa*1 3t3 fa* 3t3J3 3t$3 ^P^l ^3 ^3 31^ I 
^rrac«f3 3tc»r ^t33 i TO C3t'< *fk I $33 3t^3 *tf35*3 

C3to 3)5 3fc ; $ $*tC33 Pc* 43? nffaW 3^F5 'stfSffi 3t3 I 3T^ 
^tC33 ^*tf33tft 3f*13l St*t 31^3 3f9l *t(33tf3S 3$ 31 | ^^43 vflt 
^33^t3 43?3TU f^fTO ^l^t 3t3l ^t3 ^3t3tC33 3tC3 nrC3 l 

f I f%if ^tt3f3S3: <*) ^^3 >e 3(3333 

35t3 C3?t3 W 3?fC<3 ( ^§3, ^$33 f^°s3l 3lt3 ) 3t3JC33 331 
P31 3t^t3t^ 3^53 I f3f%3C3 \st3 C3*T3 3t3Ji:33 Pfs3l ^5F3 33T fw3l 
3T^^5 3tC3 I 3f353C3 « 3f%3?C3 3f3IC33 ^33^5t3 nf3<(^3 ^3 
f3f%3C 6 l 3t3T3 3tfVc«T« ^$t3 ^^t3 f3?*f3 C^t3 , lf33^'3 ^3 31 I (3) 
3PW^3 313JC33 ^f3 Wf3 ^C3 31 I 3%3C3 3t3K33 







w Vi* i *intw -$35! ^ mt>r *tfni*»R 

^ I Rf%TO S5mfen ^*tf% ^ I (*f) *lfiPl*=f « *ffW*R 

# 

<mtfh fnlwt t5 ^ •*r«rt^t i RfaTOn ^tos cnn «*tcTO- 
^toi cnc*fn nntt i (n) * *rfn5*R entire w 4 tfe 

na* ni to nc^ *w ^c3, Rfro •sffltflre >5t*f -rf^ cto to *rc«r 
to ^cn i / 

**& I F&* <SMt*fto5 <$t*t 55Tf59! fa*TO : (*) fc* 

^t*t n**rc Rfes <5*ttn Rnf<t«l ^nl ^ : — 

&) c*ft *fwNt^ ^t*f ^nRnr^ter (cto *A £cTOt£&, 

s£tfTCn*T ) ^t<11 fa'RKII ?ltf^C«T *t*T<f ^C* ^iTOta W-55TO 

ftntfire ^ i («n c$-fa §-8?r ^mHc^ nt^is ^rra ntfro nmtf 

»tR5TO ^t*I-5*TO RntR® ?<I I 5f) ^3$ ?-f^ 

k r 

nfRn ^5rJ TO ^£rf R°<*j c^U TO ^E«T Rf*r$ •ticir CTO ^5$ 
ntRt*! RfVTO T$t*r 5*TO ^ ?V I Thermos %H Tl M 
TO ntTC ( TO 3^1 ) I 

W l *tf?RtfiF5l (Conductivity)—Wt«fa "sin *iRto 
uto •ffiratfesi to i n 3 ^ wttf* ^ ««! •rfiratM »to 
=ti i ^ *mR t5 s *(Rto to ^tfaTO 

,r «tt*tn (good conductors) TOf; T<I1 I CT *fHt«f 

Sfig 'G *T^Bf S5t*f TOTO TO 31 ^tfwTO ^ITO 
(bad conductor) TO, n*M TO, TO^S, TO, ^ti, TO I 

m i *tf?ntf^5tn ^srI # . RnRR^s *tfWi ntsi Rfen 
nfirctfi^tn ^*ri ^^1 ^ i 

(*) Ingen Hau«z*s ^ S— 1 «TST S *fC^T% 

An (trough) <^tcn >r§? ( «ftn ^ R: R: njrrnn ) m 

cBft^l i ^<sRtn w Rm Rf^a *mtc<n ( m\ s— Rf^, wr?i, 
n»ti, ¥t5 ) njR « RPft n« «»*• c - ^ «• 





i **rfa *rc»r cgflfa ^j <*rtc^ i 

•Jf'S'SfaH ^tfel3 ^V - f C^ftOT *fn55|1 *g 4 favl <5{t?i^ ^tc ^ - 1 
fafW—cartels toj *rtc^ i mz* <sj^ nfai ^i>fa ^ 

^T'Q'Qfa^ oq^T ^55 ^s®T$ I Vf$tlf*T •ifil 5 *?*? 

TO I W <3 CTO ffC‘3* OITOT C*ft§T9 WR M 

*TCG3 CTO ^fac^s TO I fan 
*W *?C3 C^T^t TO ’tfac^S "TOn 
TO SI I ^tfl ^ 

k$ ?ro ^ si i fn^ra m ^ 

^11 ?!£*! I TOTS TO STCnSJ 5 ^ 

&&3\ fa* ^Tfw, ( >>S 

to ctos to ^ 
^ \5<s mi *m fafaa, scs fafa* 
Mi cto ?ffajtc 51 TOts 
t?c« cs^ ^5 nfastcs, si ^tc5^ wcs ^ ^ffai^rc^ i dif sffai 
TO faf%« ^faMa *fat fafal i f$i itftres 

jiWwi «pw«i **mt« cssft t,,t 2 > t 8 , fsfaa *i«c«hr nfi^tR^i 

3S 4sw„ *„ z 8 .. cs *tf« cm *tc*i c*\t ssn wm Mj ^ to 

T . r • t «■/ * • 7 B • / a 
i i j| i j j..."!! ■ 4 ■ *a • 

«t<K nlwfssi -e cqtpra ii(rti5 ^ ’ret 5 9 tlf%* f? i 

(<t) ’tsfal —W.fa&l faTOS 'Q ^Cfal>1 TOfo 1f f'Q*^ 5 ’ 

*lt^5|1 TO 3 fall C3jtC3 SSTO flCSS pMtt S 9 ^ S%*I *tri5S 
$SSTO TOS ^tc^f ifTO I fSTOS ^SSTO TO*f TO ’jfTO I c^s ? 
fass sstcs* vtfintf) sf*rai % % fasts to sIsto to, TO* 
stfaro scsfc ^t 9 ! ntn si i 

1 (Thermal conductivity or coefficient 

-of conductivity) S >il^ i^I» 3&% 'Q ^ ^*5^1 




ftPfc 33tc<fa 33c*3 ftnfhs wi 3t<*j 4^ >*c 

4* c^ws ?if$9re®tc3 fansfN ^ fei 4?? 

cqrwra w fast a nfiRH ^t3 3ferfe5 ^ sst^trc 33tc<3 

♦tfWtfiFSt* ^ i 

3f33tfe5t* ** ^If^fV’—$3>t3 W 4$ C3 43* 

Mv w * ^ 65^1 ftfti C 9 it*t 3 to *3 fa 3 fte ^ >°c § 3 *st 3 

3f<3*J 3tfe:*T 4*F CWC'S ^3*33 ^«T ^Ic^s %s*i^3 ^C*f ’* ^Jtilfil 
^T3 TO 3*f3C3 I 

i *tfiratft5twr TO1 : 3fa 4*f5 *uc®^ $t wwra 
■em $3*3t3 nw^i ^ «/ a (/!><,) ^ 43° $$ 3t*i3 w fel c3tS 
ca^rrfe^ ^tcn< •tRr’*it®i Q 33 *C3 3?tei ston *$C3 c3 
i*) Q 3ic^3 (mm A3 33t$3tfe^ S3, (^)Q^ ssc*ra 

TO^rfw 33 , (3) Q tot e3C3*es 3 33t$3tf^3* 
^ 43° (3) Q 3tE^3 C33 d-43 3ref$3ffe* ^3 I 


Q°c A — 1 1 — A. x (/^ tq) x I 


d 
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K-^3^ 3t?i 3*rtofa $33 fo»3 3*E3 i 3f*r a-\ («, -*,) 

- >, T-O, <f- > \5WQ»Kl IvW ^tE33 3f33tfest* 3E*J I 

< 4 -^ ^it3 31^3141 (Temperature gradient) 31 
4^* iWi $3^t3 5t3 3E*1 I 

w i $ frrai-^fat ?m o— 

333 C*t3 *?E33 4* filtS 333 3*31 33 W1 $ST3 $3K3f3 33 33 
$if& ^3’«1 ^3! W WTl (Variable State) : 4$ 

^3313 TO3 <2tCW <3° 3 $3*353 ^n 3 3$C35 3f33^3 fo3t3 ^St3 

3T31 3C3 3*3 a I 4$ ^tC33 3tf33*frl ^t3t3 4$ Ts3 *t33f% ^W53 
«RC3 5t*lt3 CW3 I 3E3 3*3 $31 b 43S 3tf3¥&1 3fi5?lC3 31 
3 $ ^3 I 3C3 3 r 3 $3i c PPI 6»M3 C3«3l * 3& ^31 ^tC33 C3t^ 





6-f-c <stt*r wr cto ^tcs?$ fa§ ^t*t A? §v§ * re » 

a>6+c I $$ fc*^5 sst 9 ! TO* C*£ wr C!ft^*l (absorb) TO 

^ ^tstre to* strere wt* fcroi ^fa ^ i 

M f*??IWl (Stationary State): faf*«! TO b+c-fl 
** stTO ww ^ 3^*1 ^tt 9 !* *if*nM sit^ 

’tfasrtre* *\m ^ i ^ c«rtf^5 ^t*i to* ^fa* 

^f 9 ! §*^5 *1re 31 I vilt <Wtre TO* $*TO fa* <«PP|I TO I 
* 

'STM* c«»«ti *t* c* -if**^* ^*ii* c* rem ^tn* ffe 
^t* gift fro* ^t* fa»* to t*i: (*o ems ^t*t «** 

^*f* I (<f) *TOfa*»' »*re 4TO fasft 

*?fro c^i ^t*t «t*to ^ i ^r^t<r a-4* *tf*3t 6 i ret3 ^c-f -sfts 

^tC 9 !* *tf**tt TOJ* •lf**ffa*t«* §<1* fa^* TO I 4$ Wft ’QTO* 
«Rt* « ^tc*lf^ ^tt 9 !* $*t* fc^* TO I fV* fa* ^*1TS 

to ret3 w c^rrfa^ ^ 31 i 'vtm re**i 

ft^®* TO I C^sjSJ Ingen Hausz’s *fft^R 1^31 

Si3F fa* *7*^1 *sf*re ^ ! 

*M*Tl : ^ *3 reftfaiMre* *3** *ie i to ^* *3t$ ^<t?, 
*3re* ^*-ti, to TOt-S, ’iHratfa^fa-k. ' 2 ffa; ctoc^q 

*1 ^^fa* TO -1 c 3* i 

.*. <2ffa CTOC® 3*tfa<3 ^stt 9 !* nf^tt - Q - d, s. t - k. 

. , k *ffa*Tfa^ , * 

•• “rf.s"w-jnfr5i. 

9 if**33)* toTO #fa 4*re toto &p$i-ffa ’tf^rctfaxstre* 
(«tfK C*f^ '^ttJ ^tc 9 !* ^fa^tc^*) TO ^ ^t 9 ! 4tfa^T* 

(^rcnfa^ ^t*i 'Q ^«tTO*) to ^ i 

r 

vn| I l^tc* ^IC 9 !* fafap^ (Diffusivity) to I 

».s 








*rt?f? fcqrsHfis? *& P to *rfc*t ^ Poc t“ 1 ^ 


c?ti> t°^ wiToc ^ - ^ !f i 

d.s 

$&tu s W c?t*1? •ffiratftst* fSpptcq? cscpq *rtwi arc* c^rtet? 
, ®t*f-artf%>5i fopttw? crc? *Ttre f%? ^*11 w? ?te*ra 
to? fcn? w c?tc?? *k? ^tr^ss ^fwi «fc^r^ to? w «rte **?* 
fra? cajflto ?c?i ?tftc*r nfirc^^to <???t? ft’pttc?? $*t? art? -fls ^ 
?t%? S5t*t *? ^eStCS foptW? ^^51-f f%? ^t? c^t 

?fe? I fcqsssl-fft? m C*lT*t? C?*Fl S5t*T £fM ^ftc? I 
c*tm *rf??t? *t? c?t? ?*itt?t? w c^t? esc? f?^?n:??' c?^ w 
$?<3 ?tfac? I W &P31 ft? <??lt? S5*R C*ltSl ^6 f?^?t? 
*Ts£l W *lt? ^S\f Sfat? C?3, W C*Tt?*! ^C? 5(1, ^^t'Q ?tt$ 

?i i s5*r cwi ?t? c*it*t? smm c?«n ^t*r fSpptfw? stm? c?^?i 
^$tt*t? ?tWl I c^tT^ TO C?t? <?WCfa C?*Tr ?? -yfC^T I cute?? 

ifac=r? 3 t? ^ten? f?ft$R? *rf??t*r ora i 

An iron boiler 1‘25 cm. in thickness contains water at 
atmospheric pressure. The heated surface is 2*5 sq. metres in area 
and the temperature of the underside is 12Q°C. If the thermal con¬ 
ductivity! of iron be *2 and the latent heat of steam is 536, find the 

mass of water evaporated per hour. (D. U. 1933, P. U. 1930, *41) 

/ 

£-•*, A-vtxj.’ ?tf c?: ft:, d-r*t c?: ft:, 

f x —f„ —T-*»X«»«CW8I 

( 8b- ^ 

3 <t 

-*MrXi** ^Tfaf? I 


««<» ?Jt*lf? <5t*t i <itt? ?H1^5 TO I 



*lqt< fawtt 


Oo«5* 

t 

- \tOWO-g «Hfa 
\ t'S'i# / 

m i sstoto s *tm * trf^ w 

®3?!^ ®tt*R( I *tf*5*R « *ltCW *ttGW 

to fwi ®t*t *tfroOT m nf^mf^si srtn ^ii *t§h 

*y& I ^RT fTO *tf3Rltfc<5l (Low Conductivity): 

% oQ?pfg ntTsfl fM * *w < lfh ! t^i^ efts 5 refct§ 

w& ®f® ^ i ^ tof ®tft ^fiisl 

^cm ®*rft ^thi ^rt'Q tof ^ ®tfi i vwi : 

^firai *%i §*ra *rcn fafvi «pc*H #ft*t *nra ** i 
fc*tc** *ro ^f&re uttfire^ f%® tof sn .1 *i<h si*t ^tcn^ 
^f»ral ®t*f 3f*l %5 ^C® TO *TC I 

^•rnra to ^eqfa *ifii5SR <2*tc®^ =ti i 

*y* i tfiftFra *tfirctf3F5i s ^ f^firafa *rlt® 

TO *tnnt i ^ K-'••••#'«*. 

i^v -1 ns ^*rfirctfhr f s (*) *tt®*n 

*tTOni nrcB m ®rtf^f?n ^tsw to* >«*°C s&twHfti 
*W c^5 in i fV* c^tfrl *TTOra *itcar «r ffrfe® qtfe* *t*f* 
i nr®®n *iTOra to fro ®tn ®t*t®tf* wr bIto 
qtt i oit^i *iTOa to fro ®t*r ®t*t®tf* *rft* m w 

w°Csj c^li fccfc, *t*f* qm i ftif 

®tt*t* ^fqqtft i 

(<f) ®TO *M (Wire-gauze) *PiHl ^flRfft I 

^OT-flcn^ ft<TR[ *(%5T (A), 

^ ?n I Pwfa ^Stn fel UT 5 ^ 

« ^Tt^T® ^R? ^ «i»I^ (ignition 



S3t*f 




temperature) WB *ft$ *fl I ftl 

mV ’tit 5 ! BSfSRd ( 883* fe* ) I ^tF5 cm\ 

^ C^ SFftsTO ’tJt 5 H2f 5 tt^ *tfc§ I «Jt*t? ?tc*nt fc*tc* «Tt»f 
m^\ ’tjt 5 ! tpral fwi wtc^f ’fit 5 ! «itf5rcsT Pwi 



88*i* ftar 8<t^ f&ar 

stfesrs cwri (A) Pwi 3*ta> =n i 5tc*ra *3* 

*j?rfc3 ■yfjt^T %5« sfare i (?«3* fiat) 

(*t) Davy* fsRrt*Tf1 (Safety Lamp): **FI1 

<3C ^ TO 3t 5 l'’tJT 5 T (marsh gas) ^31 3I|*f W ftf-RI I 

oqt |C«1 ^fit TOW ^t:*T I *W5 

^nsjSTl ^i^tC?l 33 TOK$ <TOtt3 W3t3 I ^ 
wii *tfa3 ^tc«n f^tc 6 ! *inra ^irafs* 
sptfwtf^i w*nt 3s$i ^ i ^tOTrt 

BtRH ffaffa *tfw$ 31 ^ ^ CTtfcl C3t3t3 31 
S5t3t3 Sffa 3J3313 *3l W I *tf3F5 

3W' *tjft«3ts? fash 3f3fa nfwtw **tc33 w fwi 8< ‘ !, '^ 3f 

■*ttt3t3 43 * #to Pratt ^Pire 3tc* f%* ^33 sjifj 

,fwi Pratt ^tn sfii % nfiRtf^w 3Prci 3t%w ^itt 




^ w ^i, ^ ^ i f*wi *a>f ?tjtot 

to# cm i 

fa) bt^J ^s ^5tt*ta %wv\ « *tftratfrot 

§*ic?i braj ^ i ^r?r 

fafe* n?rtf wi TO**!, cartel, ^ 

<OT C^ ^t*f «ICTO1 C9|t*1 * 

c^ %®*r c*rto ?&w ^*i c«rr*i * *rfc<»f ^tt*ra ^nfws't 
^f*rai ^fsrt sra &fs sfig c^i ^t*r i ^ ^tr®3 

nwtc^ ^3^ OT *R ^ ®E^ C?lt^1 'Q *Tfc<9t <^% 

^$1 ^3*1 C^rt^l 'Q ^9f ^5 ^1 ^ 

W 'sttfrn i vfl^t ^tsw ww w*m TO^fora om 

C^*Tt ^s*\ CW T&R qfTO fyw 4R$ §*P*m r <\Uf I v£|^ *t*W 
C9ft^1 'Q 4W8 ^tfc dftg 'TOW nfell WfTO C^Tt^l 'TOJ$ 
C^ C^t«f I W ntES (Wl C^t^T, 

^K5*I *lTTO I *t®*T S35t*| 5TI I 

*rsra qt^tc® ^t%?ra ^ ®tt*f ?a c*$to tow <^tc®3 $$t 
ti wi to i to 3tftc« <®rc*ra ^ipratff ^cto sst w 
f%roi ^tPir® ora 5a ^ (wto ®tto ^tfro *rtfro cm ^i i 

l ^5?^ *tfiT5@n* S *f?NFl S (Hot water heating 

t apparatus) : ^f& C * ^f5 ^ TO C^t^H 

e ^f5 =w ab * d fan c*rm * j \ ^tc^ i 
^?|C5^ «?p^ ^ i D ^9^5 c^rt^ri, ab 

?wf5 TO^tC«) I D 5^ S'tc^^ 

^n*t v*i^t ab 5{9i ^tsftc^i^ 

fm fm ^N*r %tc^ i w ^ 

fbai tgf%<srfjtfra ^ ^' Q| W^r i 

^ D 5^1 fwi qtfai Wn 




TO 


«•» 


AB m fori Kfea 'Q m jptrc \ 5f*irc 
31 w $fBro vm i vfit ’ftTOTO cm ^ 

vhti ^ i ^ItfaTO ftscTO 4 ?f 5 <^to ^c^s §3* w»i 
fapsrfa ^ foi ^njtfaTO mn v£j^f$ ^rotts m to *$cts 
^ ft*rl faf%a m, TO fori fafori 

*TO i ^ w«i ^3 ^ ^ci i vat fosr w < 3 tc*ni 

mtm $it« *itto qfa:—faro to j>#r 

v«Tv to ^ i nfiresra f mft sw w 

fwl * 5flC5 I TO W **( nfw* fonts 

SHFI* «ItFf I TOS nfeTO ifos TO ftfonC*! 

nw nt^ ^ *>s*iM nt$n toi §3^51 n^n i 

i s (?) f&nft ni 

fsuforwfori w^vq cntm toi^i ^51 §*tcn §fort ntn w 
$ita itfl %&n fo* fol ntf^n ^3! -e «tfr ^Hgiitas nl 
^TOtn csft^ i ^f 5 nt^n *ifn 5 *rc cgrren ^ ^ ^ 

sire tow* ^fro* ^firc*R *nrnro m i ^to* fos w 
^fawfwi ^©tcn to®i ®sfon =iii fofa TOfsi *$i*\ (>)nt\ 

TO5*T TO^ttn TO ^1, Carbon-dioxide m 5(1 W 

(^) stfnfo 5- nti^tfori Pwtn &f>si TOlm cm i 

^tft^pl: (v) 4*$ D ^rfitos «i?rai ^rtfe yfimi ^tfSc^s ^ to i 
3rtB f^fst <in ^tf%fB ^w^rrw sttre i 

^tas ^>5 fwfiiTO cutc^ »(i t ^fesfOT 
aFc^ 3 f:^ 'ft«r-«r 5 ^ii cw ?mi i 

(^) ^ TO I mTOti>r v«*f& T 

c^jtfei a m, f-r^n «itc^ i c^ ? 

^*ra ^®rc?t to v^to %i ^rfew %s^ 

cutc^ i «i*t?i to fort ^tpj 



*rot< 


^ i ^*fe finttifl, <srofi> 
^ttftl \HVWU (smouldering) *t*t* 

C fwPra qfro c^l ^*ft* ft?rl foiPra Pwragfro, 

ft* fwi c*$ ctfsl *f%<* ^tfro i fart 

* 

W TO (Ventilation): TO C*rff 

c*it* *| ^t««i *fro to? ?ti ^ «ftTO* ^ i 

D ?t\ §TO? ftc* I TO? %5? fa* TOf*ri 

*nti> ftsri *N*r to*i ftra* ?t^ to cutt* 4?° to? 

8 ^jj* 

§n? fa* fe ?i ^rif*i fai ^* 1 «f??t^ *f$, 
?fftc? *to i to? w f^rai ?T^ *tf?5*R c^tss sftire ?tt* i ' 

W) ^rrr^Ff ^fas. *tro N (Gas filled bulb) :—'ef*^ 

*tTO ftfe? (inert) *frl*[ s»fa ?tt* I ^5tC^5 ^fB *!tf^a : 
4$ *yfjtn ?tTO? %E^l ^*1? ?* *Tns? W?? (filament) ^TTO 'Q 
HtTO*ilc* *rf?5*rc tarot? ?tro? ^to? fro* *&n ?t? i ^tc$ 
sstOT %ws\ ^f* ^rt, sstt?? *tfa?t? ^t*w ?tt* 5d ^Ts ?F£? 
*«it? toi *pra ?t*t?Bi wm ^i i 

(?) t HV *b s c*fa 4*1 arc^nr cto *nrc 

?i ^ qfte ^bitoti yfc^w 'Q *m ?^3t* *??? to’ ?f* i ?t$? 
?*0 ft?1 'St 9 ! 5*it5^? W&&H fc 9 !? ?t$? ^IW 4 ! ^^51 faa? TO 1 
^1 fa:# fTO *T?1 PfflS^ 3? :—(*) W, ^51, JFtOT, TO? C*T? 
(fur) ^tt 9 !? ^nf??tfl I *llN5*tt*T ■Rfa?? ^5t*t W fall 

^rtfe^ ^ ?fl i 'sit^i c^i i W) ^ 

3T^J fwl ^t»ptT®lW ^ftPF ^Pral HC^fJ TO* 

*tc*^ *iPb9r gq\ m ^%>5 nt:^ srl i 

f'nf^tfl Dt 9 ! ^ fwl *iRi^r f*i*i 



S5t*t m\5*[ 


c*tn $Prai hi i *tTOiw c^nrtf i qfae 
^rfint$f fa* <ttfa cffc^ stfann?^ ^ w« fa^ $rtre hi, 

»rt*nt w *rtcr i ^®t*i *i^ri TO*rtfe5 

*3^H %pi Ht$ chc^i I ^ ^ ^9 chc^i *t*t sfei 

^•Pitfre ^ i ^ or^* stfanrc-ra ^ fa^ *nfa* ^ 

fetoS W3J C*tH HOT e£HT5?H HI I 'STfHfH CHHtCH Ht^HCH 

CHHtHHtH ** %P[ ^HfH ^ fHHfa 6 ! HC<1 f C*r$Sf9J fanTH Bter^ itn 
HHtH H3f HJH^tH *CH I ^TH ^ TO nfetffa*1 '2JTH ^ fa* 
*t"TOT ^t*f *H *t*J*tt5tCH HTC* W WHH HOT ^tC* frtcv 
CH 2 ! Ht* Hft^ C*fe*3 HOT <OT H*tH H^ C^^l >35t*T fHHtHH- I 

Hiro vii* ^fa ^ ii*f5 sffafa ckh *w tfa ^ 5*f& *t*tH 
CH^ Sf*H CHtH HH I 

I :~HtHH'3CH HlHl *ntw &P®fH * *t3fatH 

nt<faj hh i ^ hM%< nt^ ^hc<t toni htc, <®Thth 

’SttH * ** Htt SfHtfa® ^ I 4$HiC*t <2fff%cs5 Ht^HfOT *?S 
hh, hhi H^-Hfy *«T-Hty chWt nfy *thh ntt i 

I fafHRTC«ta <2f^f% ( Nature of Radiation ) : (*s) 

^ItS ( Ether ) : TOHl *Tfa »*• *I*F Ht$«r *£CHH ^ *t*f 

fafaHH «Wt%^ ^tHtCWH fHH^ (fift^tH I tjfalfa *j$ ^c* fa^p 
*rt* Htsjwra ^srrc^ i ssch *ir$ c*t^ Ht*rn:H 'srtHttHH ft*fe ^t*i 

'srtCH ? HEH HEHH HH* 3J*T*3 fsRRfaff (continuous) 

fafa^m^ w^p Ht^jH fei i Htn %«rt? i ^ *t«rfa^ 

*RW I 

W) ^5W ( Ether Waves ): ^f5 

ctrfkft Ftf^fe^ ^r to i c^tn i3Hi 

$F5 CH^f <S|t^ ^ i dfc iffa^PH Mt*t? ^IIW fe^F 

^ ( transverse wave) ^fav5 tftWW ( iw»,«»» Hfel 





wf faro 


Gjf% ) StfqfTO ^5t^1 *tC^ I TO vf^ CTO 

TOT TO TO ^5t^t?f «H«Pl 'Q qfq® Cq*f <2|t$ ^ I $?p5 C7& 
to frss ^q i to qtfro ^tcn^r fcvire ^ ^tw 9 ! «t#^ 

*q, «qtqtq cq toj *rrro> to c*fc toj ^ nfe ssmcn cqqi cqq 
f%^ *twto Iqtcqq qtqjq fwi m to ^ $<tttq sgqroq 
*ffe -rf^ro «(^tf-f^ ^q i to ^1 wrfo q»c*r qw 
5fl l q^TO fcqatftTfM vflt TOC^ ssf^vjj^q 'TO (electro 
magnetic waves) TO TO^ I *ff^q ^*ft^53F ^qq ^tcq :— 

^ *iqfttfq <®t*t->^q?tf%-^qtq >sqwT fiiqqcqc’t ?tf®->q *tqtc< 

^$q q*TOC*t qi m*rt i 

(’O "tfe (Radiant Energy) : —%‘AH '51Z*R qfal 

cq *tfe nfq&ffass ^q vststre fqqsVf *tfe <jc5i i cto are 

c$ti> ^ro s to «Pms *q cto t^tq qqps c$ti> to * w ^ro 

^q i \sq^q *rfffeq (frequency) «s|f^ cqc^c^ "’troq 

TOtfq 'Q TO-iqrfaq (wave length) §*tq fq^H^feq «tffq5 fro 
to i to qtfro TOil qt%*r 'sq^ftfj ^q i to 

«rf® ctcto ^tx>» ,a i<tx:>• > 8 qtq "TO q^fro fq#t< 

*rf%® «rfc®ifqp smfa® qq i ^ro i^r *• x >•-* 

s® x >•"* cq: fa: 4t q)qTq toj qtre i to-Mi 
qtcTO* cq: fa: ^q qtqj qtfro fqqfK ^t^C^ 3^tf*T5 
qq i cq®tq (wireless) ssqc^q frtfj *o cq fafrfq ¥cq^ qt^q *tq$ 
qq l sgqOT CTO ^fTO'Sft (ultra violet 8. x >•-• ^tc® 

i'SXi.-* cq: fa:', X-ray (io-^-^x >®~>°), TOlqfa, TOtqf^q 
(Cosmic rays) ®q*-^J apqn: ^faqi faqtc^ l *TCiTO qcq q*q 

$q*$tq ftrftq cwqi qtq ^i. to ^1 c^q^i ^mf^ 5 fqfVq«i qpcq i qq^ 
f^froq ^v5l t5 ^rfq ^«fr^ %n ^q^cqyf ^q 
TOrq qtfeqi qtq, w*f ^rowfe 5 ^ ^ fqf^qn to t 







fa) Diathermanous 'Q Adiathermanous 
fwl S5TC*ra «lfi[ *1^ 5ftfl sstStfatC^ Diathermanous 
W! TO ^ TO ** TO «ff fo ^H 9 ! I W W !TO* ^'<T 
fwl »l^tt CHtfa® ^ sstgtfatC* Adiathermanous gsj 

TO *1*1 *t$» I ( >6 «F*5g ;TO* *** I ) 

I ^5t*t (Radiant heat) »t#far| (test): fa) 

(Thermoscope) TO33J TO* A«B 

TO 5 PT Rfl c^ft^i I TO 5 ** ^C*J fag t*fa « t*H 

to *tc*F i b to^ =vt5! mi ?ttc* i w 

t* c^t cTOi to i fa¥*K vst’f 

to* *tfac*i vstn c^rt^^i $* i 

t*nw ^ 5 $ ^ i *tos m i 
^*1* TO^s i 4f *3 

%i f*#K m c*tfrt*f& ^:ri *rt* i 

fa) Thermopile TO fa*W W TO *t* I 

fafas sstt** ( **1 nTO 'Q CTO ) *r5J* 

<& -2ff« C^VS 1 CTO fafa* 

*tf*c* ^stc^ w &na 

*$C* I *3^f* (circuit) *C*T *Jt*r5JtC*tf^t* en: fsa 
?TfTO faw (deflection) ^ *ff**tt •« 5$ -fitter 

$TO* «Thfaj I <TO* ^TO* nt<faj *TO*ttfa*r *8 I 

( TO ) I 

I fa#t«f $t*t ^ «rfc5Tfa vgTO s fa#K ^5t*f >8 
fafK “f%* fafaa ** i tgtOT «j$fa 4*, c*** t§tcw* ^ct?i 
^ rtff% *1 srwf-Mj Rf%« g51 i wj 

itfys («rfc*jw vrnz? faw g$*fcg) i 

W ^tlp5 ^8 "<t^SJ ^tCSR!f ^THJ f^TTi *5tl% : W *TOt 






fossfa 


“9 TfOT 'e ^ *w fwri k*t : ^ ^stn * ^*9 ^tc^r 

’wt fwl 1 nf^f ?Fta c*Ffa »*raf& 

*(ic 3 Ri sw <ratt<ra ftfa* w firai *«tc 3 i^ *ct esters 1 *rtar 
*$&§ ^tl fi^i ^ 1 *rc*s nfaic^ c<lW W 1 ^ ntcai? 

*9 ^tcira ?w fan c-rftv 3 ^, 
cni ^ 1 

(*|) *l*m *fc«t ySfife *Jff% (Rectilinear propagation): 

fosafc *ra»r *tw cwcs iir^oo* c^c-yf sc*t i ^ sr^TO tcs 
W ^ 'Q ^*TJ 53 ^t£*T C>T$ <BtfC*!t* * 

W 3f% fafei ^ 1 <w*f* <3 ^ 1 

*ff)*Pl : *TCN ^rra ^tds *ifta (screens) ft? TTfaWtW 

f §3 ?3 I 4?ft c^tf^S ^5f| (red hot) C*!t?N ^ ^j'Q I *tfl 
^ TOhBStOT <TN \ 4? feg3 fw C5fo ^ *N I 
^*RT *ifl ^?iM Thermoscope^ 3N I vW 

f|^ 4? C3*tt<J ^St9T Thermoscope^? ?tt^1 &PT1- 

cpf^n rntre 1 f|g 'eft? f?$ «t?i 

5fl I efstW ^ CT ft?K "tft? TO C3*ttaFFl 5c?f | 

($t) Fffifo? *W (Uniform radiation)-: 4?ft 

< 2 {'^ftl'$ ftt%$ ftc? (homogeneous) ^JTC? 

Thermoscope f?Nl ^C^ft Ctf\ *lt$N \ 

nwt<c? *T?*T ft? CW*ffe? I 

(*r) < 2 tf%*F*R (Reflection) : <5TfC*lt? * ft?Vf S5t*( 
f?nnrr^^ (polished) ^ ^: 

(^) *\W$^ (plane surface) «rf^9R: 

v£i^f5 ^ 5^5c^ f5r^ nt^r^ ^r^t'e 1 ^ fw (5^ 

•itOT *N 1 ^1 'Q ^ 

Thermoscope UN I 







W ^ ifrs c$w m IF* cwteft ^t*|w 31 
^ i ^ to ^rtiqi **wto m a 

Thermoscope ^ >TCffB5 &FS\ C*?*T! qfa I m* OW1 

fifa *ftC^3 ^*13 Tvs i$ TO3 ife (inclination) 

^ I ^ fo^W TO-^fa *T<J fwl *1NFS* 

*tfw «tfwfSre ^ f%m ^i *«t®^ *k? i 

(0 *fc& (Spherical surface) (Stfe^cTif § : 

$t ^5 C5ff^( ^^s*T fpfa (concave mirror) 

faf ym ^ w i qfa ^f3 cq cm *n*ft 

c^t^ *f«i ^ to «m cTOtc*! 

s*f*ral Tliermoscope 3tfTO fcqrsi-^fo 

or<M cro oFfatFi ^tOTl 'write c*PtTtt*i TO 
<2ft%f*ra ^*ra ^ i 

(«) <2}fTO3«| (Refraction) : fro *p *%l ^fw CTO 

^'S®! (convex) C®1*1 ^ ^ ^ 'srfcTO ?Rni *F5 TOfilfa CTO 
*lfan aiPs 3 ?^ ^(J (principal) cTOtW C^3?l^® I ^fT 
CTOtW TO«f, qf$C*\ ^1 *lt^ I ^ *rfWl <2plt«1 TO 

c^ , ®rfcTO « TO-^fa faro ?* i 

(5) 3J3t$*ttfTOS ^^31 (Law of Inverse Squares) : CTO 

fc^c® *ifes5 sgrr^r '6 sm c*\$ fk^ ^tcto *i TO*m 

^ ^ro ^*fgpra TOrtspitfa* ^ i fcvi \$us cm 

5tf% v£i^ 4 ^ c*P3!TO (uniformly) *tf^T3 « 

'StC^ *ff^5 *rftTO ^1 TO ^1 ^tc^5l wti5l 

(intensity) ^[ l 

*#*fi s *£&ft toni M m i 

( f5CT *1*^ ?f? ’Tf^rf'Q I T tf*Wl ^ ^ *w 

T' " 

^ »iprt w i P to 







^ N (cone) vrf'Q l 3 ^1 ?t* sstsra 

fa? ?fa<ri *ittf*rft»re? st*r i *m?j5itFufifctra 

#t£t* fa?n (deflection) ®WJ ?3 I *t* fw H?C* 

^tfa'nfoc? *$ti qt« i ^jt^'sjtCTtfifetni 4 ?$ *ttc? i 

<st *rlfai fsrafafa® farasfa <sfsrrf=fv5 ^: (?) « ^tm 

TTO ^ fwl ?r%*T ?fc*3 ?t*I SsOT W ^V-T ^Cn5 w fa?H 
tf*are*r (AB) st* ««i ?tfs ^rtt -strej? 

«im fa?K sstcn* ^i ?c*i i fa* *tf *t^n <stt« wt& ft?H ^t*t 

T 


M 




*»5K flat 

^ cro <fft? i i^\ ^*\wm %$$ fiwm fcn* 

fa®3 ?C3 ^3t* C?fa fa^ <£}|?J fa#K S5TC*I<T *tf3Jl -c 

C?35?^ °c 'S ^S(J ^3* I fa) Stitt* fa 1 ?*! TO 

’raft *rrc? wi *tff c^toci nfass orfe sgfa *rfa *rtc? 

^ corn's =ri i *t^itx «tfa 4** mn* 

‘nfirat 6 ! fofa *? i (^ cw ) 

(5) Ra^rcant ?TO firn fi*pw (dispersion) fa*Rfa 

{deviation) s ^tc*t* *rftsr fasfTO fc*t* nfacq *fa3 fa? 

* 

(spectrum) nt«Tl *Tfa I ?4tf»ra C?®Pi (violet) 






ft* uftm$*rc* am: uuftui cmftreu fa* ifai ufa*i *trt*- 
wt^fafcttuu $tfrru fam* mftm ufau i 

(®p) S«,*tT*R <st«tt^t— c*n ut^c* «ww *fa* *fe 
<? rc*^ ^*tu ^ *tfau mui $«,*« ^mu ^au *rcmi *** mi* uftm 
^surofti *rftfau cm -mf ^srffac* a?tmu fa* ^ 'SRs^ff^c^ m*t 
mm* mi «rftul*^t , i m$, mcm *ift m i ^ fc**i-^fou 
*ct ^tu cu*t ^fa mu 4 Tn mmt« sfo mu i <$uau uft<e 
'ut’itwi *mf ^spffa:* mmu ^ ^ facure mmu i 
•®imt *t*t * mtcm ^ mt i <®u* m$fau ton asm 

^uti§1 

*wi ^ ^c* cw n mu ftp?W ^5t*t usif 1 # 

(Radiant heat is invisible light) l ^tcmu ms fa#K 

s$tn c*fa arcm *ifwi mft*fr ^u, mft*$i «rfa^ 

*U, ^ttw^l ftftw (diffused) ^U, mft*£l C-ttfas ^U I 

I faffa**i *s*T5l (Emissive U1 Radiating Power): 
mftl«fu uft't 5 ! (surface) ^C'S ^tl *tfe fat^S U^Ul ^SUl*U 
*lftm5 ^U I 
*tftotu am utu 'S&t 
$WtU mfawe C*N 
nmitfu fafau^ 
fafeu ^ara eiffau 
fenu fiat**: ucsu 
$*iu fa®u *iu i 
mfNi :—ii| * (5 

f&WU ^tm W L ojrcfiar 

8t>e i mrc*u mr *iu ^f& m<**r •« mm w uf£r$ 

*m» ^$iu up* v4)Un *»i to un i u*c*u $muu fas ftui 






>*Mr 


*Wt< fa«ft 


mu iw i ^ to fwi i 

§c*ra fe*nr ?rft i fa#f ^t*i ^tfarct* ^faf ^sjtFrrfifct* ^ 
«tfanteTO w v£w§ ^ *t*t i *w to^r <2trere w^f 
<?rfa*rfc*ra *tf?r qm fare ^srfcgi «rc^i^t<i vret to 'q 
3N I sfTt^SJtCTtftfctOT $tfct* fare* Sfrej* S5OT fafaR 4 ! 
*TTOfa TO$*ttfa* ^ ^ TO «H?t $Tfre I *tjfcf1 

<ro to -c*r ^<i fare 9 ! to* wra fafa^re 
^*1*1 C^ 4 Vn TO <3re* fafasC 4 ! *tftre*1 I TOf 
^•Wl ^sra fafare I TOl* fafaR 4 ! *5^5tre *tfffafa 

fafare *TO fTOSC 4 ! *Tt*HPtfS faTO ^J^tf *31 m I ^ TOC* 
Leslie’s ^<rc* ( cube ) 3 C« 11 

ret* fafafc tos fafas c*to ^ *< 5 * fa#f <$im 

*tfaTO 3 (e) *ffass ^*$ 4 # ^*t c*?m*\ fafari c*ft 

*f"3<^ S©5T *f * fa#f \5tC*t3 *tfaTO3 (E) C3 <5f5f*tf\5 sst^tc* 

■ 

4WW <3OT ftfaFSW ^S3T51 (<) 3C*I I .*. *= * •••(8S>) 

hi 

}V5* I fa^*f v$T*t C*tW (Absorption of Radiant heat) i 
TO fa*H TO CTO *ll^T TO *}favs ^ vTO 4$ ^ TO CTO 4 ! *C3 
*w ^fai nr?i i to 3 &*rsi, to? «jff^ «$sft3 <$*:** 

§*t3 retftss s$tre3 ^t 4 ! ^ii *tvttc<fa &p^Hfa fa^3 *re i 

CFR TO fafal ^ C*ftfa^ fa#f SStniT nfiRtCTOfas5C*$ TO C^ 

nf^s fafft sstresi *tfaTOa w ^s^t^TOtc* (tfW-^srsl 
to i 4 *^ §*to ^rtfares faf^n fal%^ nfa^ 4 ! cirti 
Tl fafa^ 4 ! TO I 

H 4 *« RRfw * c*ft*r«i : 0 cro 

•C»tW ^^51 'G fafa^ 4 ! ^n51 ^ I 



4ti mw 


«)9 


ftlfW (Ritchc) *r?Np1 % B « C 3tf*(< 33t3 <3t34C33 

c&tsts'ft* ifai 5^313 33c*tw 4^f& ed *ts 33 

114 S&fiSc* C3t*t 3*ft3tt§ I ED 3C*T ftrg 3f$3 433 *3tt§ I 

C 33 B 43 3C3J 43*fc 3? C5t« A33tC31 I A CSfc&3 a' ^ 33 
C 1tC43 c' 35 3°n ^31 I a >6 6 ^fti 3^ I 353 3J13 

C3*43*3 3^3 I A C5tC« F 33 ffal 333 ^3 Ut3 I a >6 a' S53 
§3* 3fS|3l 4t1 ftf^ 

3*ftt3 I 6 « c' ^S5| Stl^ 

iftnii ft#K 4ti c-rt^^ 
i iffoptt wi 3ts 
431 ED 3E13 ^ 315C4 
45$ 4C1 3TC5 I 

^ri 3 t 3 -B « c *tta 45$ 

1(331*1 4ti *tfe* <31$ 

5$3l 45$ &P^t3 *rtC§ I 
3ft $$fi> 1t4 f%|%H 4t1 
1T$4, 4C3 $$ 1tC43 

f%335t3 3t3 ftf^S 31413 ***K f&3 

iqt3^$C3 3tP?4 43° $$ 315C4 43C13 4C13 lft5I 5$4 I 

3jfttTl S $$ 1(4 fa £(5lC3 33(3»1C3 frsfl 5tl ? A C&tC$3 3l1 
xs*\ a r i$F5 C3*ft ssfl ft#«53 3C^ 3\ft3 B 1tt43 3 , ? c 1 

b <31 5l3l 4$ ft5W 4ftl3 Clift'S 53 I ^1313 A C&1CS3 3^*1 
S51 a ^$C4 3*3 411 ft#K 53 fa^S $5t3 33^tt C 1ft43 5t1 
^51 c' Cll3«i 5C3 I <3«fR 5ll 41 a' 43 3*341 43^ 5l1 41 

c' 43 Clt3«| 3*341 3313 1 <3«fR <$t9| C*ff^3F (absorbers) 

ftffafl* (radiators) 53 I <$3t3Ht3 43 1*1C13*1 411 411 ft 13*33* 
*6 S5f1 Clt35 I 3C3 3tftC3 C5l3 4C13 fa5H * Cllft4 4tt13 







\5*« 

bf<fr ) 'Q S5c*ra C^J|TOI<T $*ra to* to i 

HV I <2$fs5*|S3f<$ (Reflectors) : «T*1 TO e}to^ TOt*®F$: 

^rr^tn to c*rtw ^81 ^*t* to to c*rtw ^itto to «ifaw 

?>* I ^t^tf%, ^tt~^ TO TO CitW to *ttTO TO «|to»W \ 

to ^ to to ^rro to c»rm «to*** i to jfra* 

nrai TOfa *itcai ^ *fta w s* i 

**s> i toWTO*fa §*tc*rttol: ^mtw TOtor* 
to to ^ §*t*TO ^1F! : (**) 5^5t? *T^ to*to «lto»W 
sjtos *jw» i qt^s* nra ^icw to toc** 

*nra sj**i ($*, 51) *fte sfjst* i c* to nttar 'toto 6 ! ^ wm 
*tto ^ (cw *TOtto’5t* ) TO ftftot T*rto* 

ssttfara *tto *j4 to* *to ^ i 58 8Mt?r TO ftfTO 
TO to* ^*i* *tto *jc4 TO rs croi ^ i TO 

c*rw *mt* ‘Traj'^fsr to to i srtftotara 

TO *?to $$1 C^t TO CTO^ *fo$1 *(fTO ^Q* cm C**Pl 

§to fato ^to i to cro to^to ^9j to *ro to cntro 

w TO C-TO TO$*t8 ^1 *fl^tC9! TO CTO* *I*TO TO TO I 
to *“n* *t#t TO « afiwtcei fctei «ttc^ i (O w 

>ttTO WVT TO cto to i fafK TO*ra «tt* 
w to* w to to i f^i c^»i) c*rt^ 

to i c^®sj ^t 89 ! to ^toi 

c^Tl ^tc^5 <^8 ^ITn ^tcaf <jto <j4 Wl< ^t*» 
enm ^to ritoc^ ^ OTf^^K^tc’n? 

tflt^ >T^1 cm^ TO c>!^51 to ti ^tu c^i^ to *tas 

^5 9t^R ^ I <^pr Htfro crt ftpRr TO I TO «tfe- 
^ yitoft c’rfr fnto to i 



S5t*t 5TO* 




W *l*f (Green house): TO®* 4*f& ^*1 TO5 C* ^[1 

>**°c fcro* c*% §** cro *TO WK toto <sm to 1 ^ 

$*t* **J fill *lfei** TOt$ CTO, fe* i«o°C %F3 ^TO* Wf 
Wt< toto **fefi **fi*fi*i cro i stfiffic* to ft*i 
f*f*^5 *c** to fi*H <stra tfrrt toV fe^s* 

fell *C* *t$F5 CTO I ^ W TO gfic* TO TOfifS *tft 'S 
TO *tt^1 'e TO® To CTO 6 ! TO 4$ ITOJUfe $C5 (*t*ttTO 

4toi to*^ w°c* *1c&*tc*0 fi*>f to ^tcro to fen *tfe* 
*fire TO? *i c*^?® ** §** *te® i to TOfir* frtTOsn *jw® to i 

(*) TO®® 'dfa-^fel ( Glass fire screen ) : JFSfas TOTCTO 

fe*l *1 t^-sito c*if**t* *** vd| to *j*^ to i In fefH ^Tcto 
«iRrTO*r cTO 6 ! to i «m fefK TO-*fa ^ ^Rto*! TOTO-*fa rfroi 
TO TO^ ftTO W *1 *itt*1 TOal fe*t* TOrl c*?firo nfi i 
fife* «tffe* TO fife* srosp-brcTO *fa CTO 6 ! TO I ^tTO 6 ! TO 
TOC«ltfTO (infra-red) « <*fe C*^*} (ultra-violet) *f% CTO 6 ! TO I 
(«) ^5t*t jprfa ( Thermos Flask ) s <£& TO* TO* *lt% 

to 3 ?*' 6 ! to* 4 *“ *?fe* nr* 1 !* to*** 16 ! “ffe* to? i $*i 
<S* *1 tfttfl* (tf, b) fifefc To TO C I & 

•stSlc*® *®jfi<® *ii «itffc*® ^cs* fig d 

fell *itt"TO ®t*tc*T ®tfi* ®fi*l fear **rfen to 

TO TO I TO** *t%** eltflc** feTO* ^ 

*fl®S feTO* tfltffc** ®tfe** *5® 5*^ TO TO I 

TOW E •sfcc** $*&** TO5 to® ( *w*to: 

Aluminium) *1 *li *tf**ETO (B) *C*J *t*1 TO I 
TO* 6 ! * TO** **jfi^ TOTO ^*tfi*t?l 
( c*** cTOI) fen ^sfe *tc *-1 9 iUm *C* *f^* fife A *tc *-1 
^ tfftfU** *MJ*fe *t*?p ^tC* CTO ^* *1^0* *1 TOIf *!fi*TO 








*| SBfcsf* 5 ^ jBi ^ 5*1 I *lfa&*TC *1 

f%TO ^1 ^ftfeu W 

5?it5?i t5 *f*nrl qtestt nfc$* f%s5*TO towi *fw ^1 
qtcv i 

y®o I %5^faSC«t?r fsnw (Law of cooling) s *RplTO TOt 

« fafro w-yftro cTO *twtc<fa 

^5*ffrTO« to Rr® Rtori f^r®?r to : fa) 
fa) TO* fagfe >6 <£t? fo, (-St) Btf^^tc-t^ TOTO ^51 I 

%$#$<rc«ta firaw s cto *wt«< ^ ^t*r-$tc*ra 
( ^>«t-5tc^ TO TO ) ^TO * •ffftfe *r*tfc4* &PTO tf? 
*tt<cro *rcf*ntfo* i c***i fafaro* c*TO «nt 
^ 4 **to TO^j 8 «°c^ ^«o *Tfro ^ *td> i 

*tffa|s|: ^Jtwtfift&tc* W ®f»i *\* i ^ <sra* 
*• qfiral W 5 ? Rtf%^1 TORI ^3^1 *|« l $ Pifiri? 

*^fel §*331 -to ^ 'vst^l c*w i ^ *fi5« toi* 

*ff<cTO *t? *r i 

*MTO c*rtl *tfe* cq efrej* $ - **to 

$$TO mtf^j 

$* .'. tffcTO CTO SfCSRI ^59 *TTO <TO I TO’TO °c §*JTO lf*F 
*tt«foj I ft^fosRt fiw ^sitpRfi *9 I 

V©* I PrevosM* *T3TO (Theory of 

Exchanges): C^TI ftTO C9 <2|tf5J^ W*f <ft C^t»f 

*ito^ <3t*t ffiwi i ftflroi* toi nwtrtr 

fTO* ^>31 ^ fro* TO* <2f$f%* §*1* f^* to I ^ i$rs 

<#TO^« a ntcf b n?t< <rtf%c»i a «b w 
fi#K n c^t^ kwti <»![▼ *n c^«i i a w b 

cw*} to wnb^c« w a crm toi a^i bk 





tot 'Q ^strn^ nfaitm *rNr*m i 
*rtfwr **Wot cm. wft sstn tot csa c^i c^*i 
c*$*r* ^*1*f^re i w* 

^1sstn cnfa*! ot c^i ftfwi c*ft«ra *rmsi 

C^t«f ¥fih 4**NI <HPFC^ Pwt? st*r wf to $5* 

{*5«3& Wf^5 W ftfofl ^fTO i 

w c^M *tot«f 5 ®t*f**r?r«fa ^r?fi c*rtfa$ w *ito 

?3 WR &P^1 I 4<TO TO Stfifc* tiffiff v r^«fsf'6 S5t*f 

ftfro cHfa 6 ! ^n i c^u *rtrfc«ft ^wi s?rc c%m «° f^fejro 

^rtfro c*t^ *w< cwft ^5t*t fafos 6 ! ^fro ri i 

«W 

1. Distinguish between conduction, convection and radiation of 
heat. Illustrate the difference by example and experiment, 

(C. U. 1918, ’28, ’d8, '41. D. U. 1938) 

2. Explain (a) why it is hotter the same distance over the top 
of a fire than it is in front of a fire. (C. U. 1929 D. U. 1921). 
(b) how a building is heated by a hot waterpipe (P. U. 1921). (c) why 
it is advantageous to wear black dress in winter and white dress in 
summer. 

3. Point out the various ways in which a body may lose its heat. 
What methods would you adopt to reduce the rate of loss of heat in 
each case ? (C. U. 1924, P. U. 1928). 

4. If you touch a piece of iron and a piece of wood lying 
exposed to the heat of the sun, which feels hotter and why ? 

(D. U. 1930, P. U. 43). 

5. Define thermal conductivity (C. U. 1939, P. U. 1926, ’36 
D. U. 1930). Explain wh|tt do you mean b£—“The thermal 
conductivity of iron is a 2”. 

6. The coefficient of conductivity of Gu is 0’99. How many heat 
units will pas9 per second across a plate of copper one metre long 
one metre broad, one cm. thick when its opposite faces are at 
temperature differing by 10°G, (G. U. 1939). Aos. 574 x 10*Gal. 



»*8 




7. Two metal bars A and B of the Bame size but of different 
materials are coated with equal thickness of wax and placed each 
with one end in a hot bath. It is noted that wax on A melts at a 
greater rate than that on B but when a steady state has been 
reached a greater length of wax has been melted on B than on A, 
Explain this (C. U. 1941.) 

8. Show experimental that water is a poor conductor of heat. 

(C. U. 1936). 

9. Explain the working of Davy’s Safety Lamp (C. U. 1928)e 
When a piece of iron wire-gauze is held over a flame, the flame does 
not rise above it ? Why ? (C. U. 1931). 

10. Discuss as fully as you can the grounds on which you can 
conclude that radiant heat is invisible light. 

(C. U. 1912, ’33, Pat.1929). 

11. State briefly how you would compare experimentally the 
conductivities of a rod of copper and one of lead. (G. U. 1938) 

12. Describe an experiment showing that thermal radiations are 

transmitted in straight lines. Show how to prove experimentally 
that the radiant heat received by a given surface is inversely 
proportional to the square of the distance of the surface from the 
source of heat, (P. U. 1920). 

13. Write notes on Leslie’s Cube. (C. U. 19*43) 

14. Describe experiments to show that goed absorbers are good 

radiators. (C. U. 1935) 

15. Explain the principle of a thermos flask and utility of its 

different parts. (A. U. 1935) 

16. Give an outline of Prevost’s Theory of Exchanges, 

(A. U. 1936). 

17. The bulbs of two identical thermometers are coated, one with 

lamp black, the other with silver. Compare their readings (a) when 
in a water bath in a dark room, (b) when in the sun, (o) when 
exposed on a dear night. (P, U. 1927, *24). 







^ (Mechanical Equivalent of 

Heat) 

I % ^t^tC^T C*TftV TO S5t*t 

WfcatffirV (caloric) 5TfW 4R vesRJf 'Q S5**r 

I ^ toj <ltfas5 I 

^5 ^TMfirV <2Rtftv5 | 

if^ftTff (CaloricThcory) TO I ^f?pf -tfStm ^ *f% ^ 

415%5 flr^T | Rumford tfUTO Wl I 

(^ *!tfee «f5R (gun metal) «4^f5 C5t» H 

*Ut*R TOJ ?f%1 4V® CsfiSl (drill) Vttl 'C5t«C* fipf 

^fro TO 4? ^«| <2tfaRrfa «ip® W cq «w ^f&ro 

*itffa ms to * wi nt'Qqi c*t»i 1 fflk to« cfrfrorc 

a *tfw mpw ^t*f *vl m 1 ^rtt^rffw ^ ^ *tot«f 

«4N*i nf%-srtc c i wi ^ ^n i ftsft w 

*HtHi ^5 frore *frorc ^ cto w$ wf ^ «pft* 

»tfv 1 m Davy *tfHl vfisl tfrfTOR C* »J* TO* *»° 
TO ^wr?f 3$ ** *ifro <®ttn *ff»rai m 1 >*«• ^twr 
Joule *nfhfl *firai orofe^rc ssn sito “ffe i fisfn wrra 
* carter "tfo* ^fro* 1 

ie'e 1 S5f*f <<)<? <2farf3 »ff%s % m*ral ^ c*%rft <3 c^t^ 

3(1 <^TO eivfa "ff^ W ^ ^ mr <2fTO 

■ffore intafira toi to (> *e »• mw) 1 <ni ^1 
^tci dr^f% ^^1 »r?m ^ i ^*i vfi^i ^tl> 

p 1 $05 tfcss ^1 ^s i 

"tfe ^c*f 1 

*r(%s'«mrt9 ^ ^ i *r®!rfl«i 3ic^ *5^ 







*fk^ ^ i >rftc^5! ifatcs *Ffwi Ptfcre 

^ * ’flu ^ c^-ffore fctttm m t-o -»o°c &Pv5i *ft? i 
WI 4*5 3J*5 C*C?f 3ft cq dft <2ff5 S5f*f 

$V1* I 

i ©8 I ^Tf* 2 %*tC 5 TlV frrtw ^5 cwt 

^1 ^ ( *«n ^*1, ^51 *RTO ) ^ft ^*13 

^i aft 9 ffi^rf e i « 'stra *ifixtt ^t'l , 5tf%fwfa 

(Thermodynamics) «J«HT fsHTO *t*1 f^fa® fttf 

<5tC*t fo^Tl «W ^ *tf%*rt«l 

*rtfsrwfw <5tc*ta *tftrctc«ta ^ r w ^n *fim 

qfif H ^Jtwtfir W &*TC ^^W<Hor W - JH. (<**) *i«tw 
J Xfa #3? I WRl ^ 31 Joule yirtf 

(Joule’s Equivalent) 3t*T1 4* 4ft* ( 4^ *JtC*ltf3 ) ^5 

^t$ 3^13 ♦if^lW-B^x >•' ^t*f I *lt3t3 8*^ X 3*t1 

^ W $3*13 ^ I 

y©£ I J (Determination of Joule’s Equivalent) s 

W <$£* 13*^12 

3W: ficrc <5tt3 ftffo sgt3t3 H ^jtOTtfiP&tOT *ttai 3&w? 



*Mt fat 


(axis) ftw afa cm?1 
S5t3f3 (Vanes) V' 

<=ra^(3^®tt3 3t% \ 

3*Jft5lff3&fC33 4ftfi **f&TtH* 

vrt*> n i ft* 

33Jfas 4*9 % ffa *W 
33133 4*9 orffrl G 

( spindle 3© fipfl ) *JtE3tf3- 


f3&tt33 f®®3 ®Pwt f*t3fc§ t ^'3 lffc4 ^Wpl tt? (paddle) 





V 

v croi i to tori totori *nn fihm 
ifsc® to* i to to v TO^ft f%i V' TOuft 

^jt^ftftfctc** «rnai % <ro *f®*k *jtt*rfftftfctc* w ^^1 
OWTO ^fTO TO* Rl I <S^'&1 ‘il^fif^F TO1 
C5t« B* TO CTOl TO*f I 4*f& $ *RrR TO I 

TO* ^ «nv cstra* to* fro mu to$ i $*t*i cto$* 
•wt tow ^ fro *tft* i TO* *h* «rfa 
^fg «f*tt** c^c' ^f^sRi to tos i TOto* 
^W-TO (axle) *fre ^fg 'QSR D * D' TO fi*1 ^T^tR TO$ I 
*«R ^tfTO TO TO ^-fp3 ^fTO> ^fwi ^f*C*, cm \f*t*, 
^ *ftc*, TO ^ftc* I TO* %5 TO*l TO1 cTO*t* B^ft 
C^lE'SE' TO$ I 

S ^Jtwtfilf^tw *tf**M sffi *t* I TORt* 

v£i^fg ftg fan ^t*fl TOfaiTO g*t$*1 to* ^tosi «i* i $ ^jrftil 
F PlTO *f**1 B C5tTO 3f*rai ®W I 3tTO* TOtCTT 

B C5t^¥ TOt^l D * D' 'SSR C^CTO v^fg ftft$ §55^t* 

Sit* i ^to fro <$jfg*i cro$* to ®£fe*i to i %&* fro 

TO*, TO TO TO**!, C5t«, TO ^fTO <*ttC*F 4* # x TO?* 

TO «TTO TOt^S C5&I ?E* f%^ ft* W*F* TOI TO <2|t$ *$*1 
TO* *t^* TO W TOtfS ** W TO *C* TO* 

TO? i >e»OT TO *tfTO Rtftre TO* ft*fg*ft ^c®r Pr ^*11 

*fi*1 TO ^t?Mft C5t« *1^3 CTO I WTC* ^CTO §5F3t* 
*p*1* <5^*1 f*R *rtfal W §tf?*1 TO I dft*M *W*t* *rf**t* 
*f* TO* C*t* ^TOI «J« I 

S TO ^ TO5J* ^TO^f ^[-M 51H 'STOS’TTO* 
TO^-^ <^: ft;, *rro^ TOI - w, ^-fii ^TOftfttJTCiR 
^ TOnt^-K^, ^6 C*^ ^51 - ii°, * l t °c. 



* ^tf5 "*i4 6* ^ ) 

<R*f- z> c>t: fa: tftfe c*iwi i 

.*. h %%-m & 'SafOT efNfa? h[RRF nfe-2 Mgft 
.*. $ 'ssfOT *itf& **rf ft* ^ it^hi "Tfo 

- £Mv a x2 ^K- M»* ^41 t \*tfe 'vstt’t ^ *11 

,\ «tOT* 'Q'SOT *t$OT TO W? ftCStf%3 - 

(2MgA-Mi>?W4 

.*. n ^ cutfc ftwtRFS *rRp ^1 ^-W-(2 

-Mo 2 )xn^t4 

dfc (Rtfc ^5t*t H-(w + w)(/ a -/J ¥JtC«Ttfa 

J "^" (2 Mgk - ■ Mp 8 ) xn |-($0 

<§9T (*) *ffa^ * ftfiFiRtt TO 

TOl I fa) *Pr*CTO TO W ■&** 

TO « "TRsf *R SR ^ta TO TOW* ^?n TO*t* I (*f) Regnault-viTC 
stfro^wprtw Joule srOT w ’t?* fcvsfo *rot* *ffiwt 

3T=i i fa) Joule <ro ^fafafct* ’tit^ <*ttffai>fOT ^ ^*r?ri toi 

Joule’iffa'ft J43 *t* ^‘ss tfffe *tt:-fafll 

*it«n *rft i f^'* *t* - ^b-fi>-*fi: afRs wfafai 

*FfaRfafc 4TO I 

J<ro *rto s J - **vr ^ft-*rts <2ifo ntfca-fafir-*ft**fti> 

w-fait-x $)- >8• • tfiRj *rtfc«-c*ift&iit® 

i8»6xq» , 8tr (r: fi j xem aTR-^TO x ;>fr> 

~~~ st®** 

-8‘ib^x <«rf4«sif%^TlOTtfS i 

-8'ib^iffl. «tfa*jftl|tfi[ I ' 

.nwn^! J* s\ x *o' ««rr<^rrtOTtf* <f*i ^» 




0*0 (jtfaFSl (Electrical Methods) : 4 f 

W) w « *nrt<o c^if *p£to *rfe- iww 8 . 

w nwt<f5 Tf«n «rra ^$1 *Sk, qtc* w fcp ^tn H-m.s9-(s 

—«m w, i) 


Hoc Imv* Tl JH 


1 

2 


mv % ^1 


J X wtt0 — Imv* ^| J 



•*'(£'©) 


(*) t*prtfro to sntpra 

KP-’tJtFra 5tv-^r®^ft —{w mi 

($) tfar *tf%* ( Energy given out by steam ) : 

•* m i 

> nf: .*. »*« nfx 

- »«»* x *nir ?: *tts ^ i 3^3 C3 nfe 5 

■**, HHv--' 8 «* fa ^sts > $ w$ 9 tR^t 6 i nt'Qin *rts i 

> *rt&9 tfa "if%s i > *ift$ 

tor* *t*rfc^© isa ntfc3-^rc?Rf^ft ^t*i i 


1 I A mass weighing 10 K gm. falls from a height of 1 K.m. 
to the ground. If all the energy is converted into heat; find the 
-amount of heat developed ? 

uWTW M->« 8 iSffa. /»-><»« c^t: fsps 


W-M^A->o« X»lr> x ^o« 



31r* X ^Q* 
8> X io 1 




2 1 6 cms. length of a closed cylindrical tube 15 o.ms, in length 

Is occupied by 200 gms. of lead shots when held vertically. The tube 
is suddenly inverted and reinverted 200 times. The rise of temperature 
of the shots was found to be T4°0. Find the value of J assuming 
no heat to be lost by oonductnn or radiation. Sp. heat of lead - 03. 

(C. U. 1910) 



Otto 




(it -*)-» <7i: ft: *tft5S5 ^ I 

.*. <2JF5FF *Tfa fafis? •ffel xa^x> *rt*f 

.*. ^^fe^ 1 tf^l , ^-*®»X«®«X>b:>X3> , 5rNf-W 


'Ofws ^5 S5t*t H-«oox*o«Xi-0 ^C^Tfft 


t • 



*oo X go » X?b-S X » 
«oo X *oOX i*8 


8‘^Xi* 1 <80f 


3. With what velocity must a lead bullet at 60°C strike against 
an obstacle in order that the heat produced by the arrest of the 
motion, if at all produced within the bullet, must be sufficient to melt 
it? (Sp. heat of lead — ’031, m. p. of lead —335°C. lalent heat of 
fusion of lead-5 37). (C. U. 1930. D. U. ’32} 

(shot) ftfto »ifi 

w m arft feqrai <t*°c ««« e c *rt« ^ 

sj?rfe^ I .*. ^t*t H — mx‘«oix('0'5<t-4o)H-mX4*«n — 

tnX I 

«rf*rai srtft *rf^ .*. s^x^'xwxst^-^ 


v-oa'tx >•• pis ft: «ft% c*rc**s i 


4. The mechanical equivalent of heat is 4*2 Joules per calorie, 
what nunber should it be expressed in F. P. S. system? 
(1 Kilogr.' *v>—2‘2 lbs. r—2*5 cms). ( P. U. 1942 ) 

sattx-J-, —lxv*»ri:i s* C.—— F 

io* « 


5 ▼Jts- — x|> *11: *!: 4** ••(*) 

J — 8*^ x > • ^ ^jl:---- * —°- ft: *jt: 

»b> 


8*X X V* 
3?b> X i^XVtX 


eff^ ^JTs 


(▼) 


s^xi^x^xi^xt 

X V* Xi^X^XS 

- ^ *ff: *m ?f\i 







• A meteor weighing 2000 kilograms falls into the sun with a 
velocity of 1000 kilometres per second. How many calories of heat 
will be produced ? (J-419 x 10 T ergs, per oal.) (C, TJ. 1926) 

)••• 

H- - — ** -■ ■ - r*\r x >o * * ^jt: 

8*>3>X 

stef 

1. Explain :—(i) Why does a bicycle pump gets heated when a 

tyre is pumped ? (ii) Why does a falling body becomes hotter 
when it strikes the ground ? (D. U. 1917, 32), 

2. Heat is regarded as a form of energy. What evideuce led to 
this view ? (C. U. 1937. A. U. 1918, ‘32. D. U. 1928, ’30 ; P. U. 1926) 

3. Calculate the velocity of a lead bullet striking an unyiel¬ 
ding target if the temperature rises 20Q°C and the whole of the heat 
generated by the impact remains in the lead. (C, U. 1937, ’41, *44). 

(Ans. 22‘45xl0 8 em per sec). 

4. What is meant by mechanical equivalent of heat? Describe 
a method of finding it experimentally. 

(C. U. 1936. ’39, Ml. P. U. 1942, ’44 ; D. U. ’27. A U. 1916,. 

17, ’24, *28). 

5. State the First Law of Thermodynamics. What experiments 
would you perform to demonstrate the truth of the law ? 

6. Describe Joule's method for determining the mechanical 
equivalent of heat. Find the equivalent in ergs of tho amount of 
heat required to raise one kilogram of water through 100°C, 

(C. U. 1934). (Ans. 42 x 10) ergs", 

v£|f^ (Heat Engines) 

I (Work by the expansive 

force of steam)^ Wl "tfe* 

*ltl, <& VI ffa *fte I 

(expansive force) fa** *ffnr 1 



AS©* 


fawR 


c*tiM cFt« A on qpf vref5$fa f^pi 

f 5 !^ P I fatfc* CFfcvR *ftC$ , %lM fat* a <e b *tfo *tfar® 
*T^ 1 fic*w *fa& 3^5 vi)^fg *fttf** ClFtere V$^fi5 *ft3f Bug* *CW 

*rw i faifc** §*t?i w 'qsr 

§£jj 5t‘ p ft'e i b ntcara ctfi ^fa^l ^e i 

' 2 t 3 Tt^I e t 5tn faifofiire «$faffa 
l« zzg f%?pc^i fare ctfm 1 

fBHEaJfJl fafe* I (tent er*m <x ret* ’tJtora 
. j|||||| *fai r)i $*1 ^1 4%** 

p^g i i *c* ^tfarre ^ *rN» v ® §1* *ffac*i «««• 

^11' 5PJtt*tfa ^5tn ^5 I 4^ ^t*t ^tSt* 

^ i 

ftft ^ r ** y©<* i fotfafaF ^tRs* tffarc® 

*ffa[«tfa5 (Conversion of linear motion into rotatory motion ) : 
<2(rere *«%* fafk*3 ^fa*-'«fa* ( to and fro ) ^fare *tf%re 
( shaft ) * 0 ^ Sjjfaf 5C3R1 ( Fly-wheel ) ^f* *tfW5 





«*sr ffea* 


s^fare V I *C* ^3 S qt'S* '4* «tfa W ^<* KOR 

b ntfanr (Spoke) rfvs w ^ i s nm «rr» y fate- 










sfaOS ( piston-rod ) I Y ifWra '* 9 H 

sm F frfcro *m i qfi evfo ?ro F fafcrc* 

vufw-'ef^^F c^«n aRrsj ^ftwr*t9 ^1 srfa ^ w otI fgt^tnr 
*rtfarc i fkar ft? crfm\ fc?i cstm m i 

you-1 s to fan ^t*rwr *rftFWf (*t£to 

*nf^ro) vrfore wi m i $ «mro vi w\ s fa) 

(External combustion) ftfafl ,( T|I3f (boiler) 

«PT ^t^5l tfo 2f^5 ?? I W5y£R ^ 

*£|faro CStTO ^ I 0*r) (Internal combustion) 

<$%•* s w\ ti ^?f ^fan w nhsfl *rto ^ ^ 
3FNfet ^faTOCBtTO vzqfe ^ I 2t*fa* ^ntGIdfc 

<OTfTO, tyFMfab C*fcSft»l-ilfiR, I 

*q» i iN<rfwifs ^rcsr^r Ptoi«is fa) ^*rfa (Boiler)— 
fcpl ^f& ^ tiro *!!<$ B I A £#fas (furnace) Wl C*W^1 

^wtro m tfo m® ^ i c*rfl m *ffe^ ^ftro 

WltRl ^55 FfC 9 ! (superheated) tfa < 3^5 ?? i 

w §ft”-<2|£<Ft& (Steam Chest-H) : WIN tfo D 5^T 

fan «ww fapp w H cirtre i c 5tft ffai *twft4 tiro 

*tWf? ^ I tto-«lFFfA G C5tro ^ (mounted) I 

tfo-aWfci fa*f& *W (opening ?H ports) ^ W\ : Wf *N K 
fafa 5fciR[ (exhaust pipe) >TC? fJ8* <ttt* I I 'Q I' ^*1* 

'Q %bn *w G cstro ^c«a Prater i 

fa) ^fftrtfa ^*tt& (Slide Valve) : tfo-sfreftfo W 
aflrfl D-^tFftHT J 1 WM *fart 

I * r tpwi ^ ^ *fi*i cetc« $m\ i 

F fntro ^ thi *itmww fnk^ 

itfts i 51^ tl^ D nt*i tN-2fC^lrt CFfC^ 
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wti ifr*® *w fan G cBtos cuts* *w fan cst« 

j *ntcfa w fan e *w fai *tfa* ^?n i $ta-ifc*ti 
ifcs §fa* *tfro *tfare cvtzm w fipn *tfa^ i 
J **ttfc l ?rf^ ^ *tt* i L if'®# x tots w fan 

^rt^Tl *&■# I L ff'Sffc 
S irw^ to sjf 
«fft* I *tTO S *« 
v ^c*fa* cmPra 

(eccentric disc)*Tf^tC^J 

(main shaft) *rfas ^S 5 
«rts* i 

W C5t«G: ^51 
*4*f& t? W CUTS I I ® 
r *W fal CUttf&S TO 

tfo-«ic*lcfcr ctf*f*tfa 5 
I F 4*$ tlOT §fa 
faWiPlfe CUtS$?fa3* 

to i y f*fa- 
to cutes* 5ftcoi ^rfas X TO* w fan uTO*r to i Y 
TO* ^*f5 tjvq Z4* TO I ZWQ antf (crank) *rr**$ 
O ^JTOWW *jfas TO^ 5 I falOT ^Y « Z TO* 

£*fa* 5tfa apjtm ^Tf^tc^r ^to* yffc ?ffaro *tf*«te ^ i *t*i **t 
***t* C* Ptfo-ftQ Y *1 Z ^ ^*rtfe-W ( valve rod ) L *1 S 
O* >ifar fowfiw'trtw 4*ra *fwl ^ *tc* c* 

#5 w Pfew fa* *t* 

w ¥n#-v® %&* fa* *tPi i 



O*? fa* 








(«) S3F (Fly Wbcel-W):—^1 ^ffTO* *rf?® ^ ^f& 

«(^g ^ 53F | <8* ( heavy mass ) W 

TO I 

(5) fsraT^tel (Safety Valve) : WfC* *F5jfe tfo 

fc*w 5tc*t ’Tftro *rtnn 

wrttfra v-j-sjh wtc* ffara 5t*r fet*rei-*fat* fccq' 

t *rt*w %fei 

*t* vf|?R $to p *ro Mi 

^rtfe sfcn <rtt i n 

M»t* T ^rtk^ 

MlfSP® | 

fap?n s (^) 
sira *• w 5tcn 
^festfes tfa 
%$FS D ^ fwl H 
§te-<2fc^TE& CFtC 5 ? ^ am fea 

<Wrt i$F5 TO <R I ?{*\ fwl G C5tCS* £ ^C“f CUtC? I ft? 
<*$ ws J?*rft r^«K Mu *iot *rtM 3* w 
•c&tossE wr* Ms ttos fen ?fssi P&to §*ra 

M? <ftfel CtfW I f%ift ^ hftf? sffe «f9 O *[fTO 
«ftt? 0$ ^<Mf% CS?tfs V^S TOTpsS S to 

S5*I1 i$F5 L TO ^ l L^ Y TO* Msfa fro TO I 

(*) w F pft* &TO* fro a Ptstt^ W( J ?*rft 
fs’rfte fro ^ j ?nft ^iii ^ « K *k*s c*t«t 
*itfa& *s i wi $to I' n* Ml cstre* E' «Rc»r ^fen Pfoc? 
^|CF* ffef dfel C«R I E «RCl* ^I«K* *w Ml *tfe 











i j i * r ^ ^firai*tjw 

fafcni v£)fw-«% yfts (sK*fo to i fafcra ^ ^ n-pt^ >e ^psjjif 

^ ftfasl ^fi> 5tfe-^ap (cycle of motion) ^ I W*. «■ 

»npr*ffe 3nt¥ TOf* *tfw ^ i fatera 

Wft « ^ ^<*j TOR *<i)^ft 

(rotation) ^ l «2fFsre TO&ft ^^1—Plfcw efCW *lfi» 



«»=K fear 


C“fa « efsft Piter s?3J tff^jl ?fe w Q antf 'e 2 ^ m 

wft j?\ i 4$ ^ $*ra fatera c*m *m 

(turning effect) TO sfl I Pteft $t TOftfTO pR| 

(dead point) TOT i TON fifroj*F TOto apjt* 2 

*rf^5 *ITOtM "TO I W fitani *F*I C^rft ^ I 

^*tti> (Throttle Valve) WDH ^5 c&tttS TOI^Tt^ 
^ I 5 V f ltfcft 'TOfa (governor) TOf 

^ I ^W03 qpwww TO ^Pt<R « <f 

Cfft TO ^ttffcmHttl 





S5tn-5t1*re infe 


vsoi 

*8* I QFFtZ S (*) &*1CT 

f 3E3 t%9f (Double Acting) ^C»l I ^t? 4 ! fttefll fe 

tte m «int9t vu i f*itei^ tiro 

5tn 'Q ftw 5t*l fen I 

(«0 a *pf*i ^faim <& r® tfa fwi ^rtfen&ai 

ftfelfaft ^5t(non-condensing) vflfe ^ I 
fafcara eiTSJ* fife® «Tf^fe tto-fo$faM (puff) tv qft I (sf) 
<tf C5t« tfrc 5 ? (condenser) srfa* 

ifcfl 6tc*t 'Q ^ sstyfc*' ^S?fef*| 

(con densing) v<|fe ^ I *^<5=1 (efficiency) 

I fa) Oft ’tt#l3 (Locomotive) TOT«R ^5 ^ nftT 
I f^1 3Rt^ *t*1 fiHFt'Q 5tVf* (driving 

wheel) ^ fgs <iftc* l Wfra* (smoke box) « 

^ «Rt^5 ^fif-fitCTtA (fire box) vffC^F I 
>8> I iHfijETO S— 

*t*q*F3i -_ 2^1 1 *r$fci sstn 

Wtt S5t*Kfe 

*t?ra3t^ ^ <3tst3 *•% ^r, ^f*r£ ^t*r ^ «r^{% 

tM ^foaR ^ ^11 $«ci >°%i 

fai «t»r ^n ^ 1 ««• ^-*tts «rfe 

m 1 

1 «T9^*t iiifwif 1 $*j fe mn q*i (^) c*icSt»i 
t£|fe, (*f) ^fe, (*f) itJfa I 

ss\t ufourrft, « fceqrwetw ^ i 

*S*H-*tm ft«1 C*kJK C^Rfe (benzene), CTt^t ^ *Wfa*l 

^PR5^ 5$ 1 4$ S5*9ref% t? ^pr « ^5 feten 

*i*fit*Kcqt*f ^tesr (explosion) ^ 1 <& fe^HC 6 ^ ^ 



ttvsb- 




(explosive force) ^ i <^t*1 f&fTO ^c«l 

*fcsi ^tra fa^rt^ ^a, fa^rfa^i w i 

wm 5tc*t ^ cto ^ i *ra 4fiw i 

*8« l ftfe : >rfarm*ras fafesre W (strokes)- 

^f5 TSK 4*f& ^rt-F3F ( a cycle of 

operation) *TTC ^ I 5t* *ft*fa TOS *t* 4 *^ 

CStt® CFft* 1 ^^S 9 ! vflfaRC* Ffa-*Cf3T| (four strokes) v£|fiR I 

StftfiJ TOI 9 rtm W1 2 — 


W wpi <5f*c«fa *ftwl 

( Charging stroke ) S *f%33 

\<it^i 43rac* 5t^ *fa«i «mh 

TOto P fata A cstoss fa* 

^ I C5tC«^ fa$C3 *at*55f *trt 

D (*«?R fgai I 'Q ftt ) 

c*td?t®i *H « *t^a fast*! A Ctftt§?l 
•IjnTO cstc* i vim d 1 *ntfc ?re vitc^F i 

(if) fWta *1 whr *rw 

( Compression stroke ) 2 fata C5ttfta fa^sca *1^, 

^fafete *X"\ tfffo I- TOfro ^ ^D«D l *ntfe 

^ ^ ( *oSR fk$ 2 ) I fisft«fo &P3>1 ° °C I dft 

MWa cto ^tal «$faat 

TO TO fa’Jpfa 6 ! (explosion) ** I 



*•** fear 


fa) *1 nt^l (Working stroke) 2 ^TOfa 5 

c 2 T^$ ^st*f c5tc®^i f%^5c?i?i itftwn \3*n§i ^ • • ®-°c 

$fhf to i *oft*ra 5tn« tfcn* it m *t%! ^ i ^ <215® 
5tc*f fata 'fif^roc’f *rfa?ra fa* ^tc*i *tfiKfa \ta-5t*t* 



S3t*t-5tf»F5 iflfo 
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(fly wheel) »T*tf ** ^ I 5t* n^ta* TO Vfc *tflttfl TO 
TO I «4 TOft D, D T **ltfr Wi I 

fa) fcw TOFt (Exhaust stroke) : o»fc TOft f*fte 

fro to i D 1 TOtfc tf®nn wro ^*ra 1 

fti^rros *ra i ^fin c^m 

TOt* 7 tto froiTO *ffe *rtn ’■rwra ^fa-5t*i <5tft ^e?i *?to 
*rt^ir$ ^ TON ^ ftfe TOj s^tf, <*m * ^stu TOrt 

f*itere ^it?^5 ^rtfro *ro i 

^C8R1 PlWl s c*ic}t«! X <qt«rfa ^5 T 5^ fw! B 1 tflWtoi 
qfa I b «fit5**l fwl <2fc*tri C’fcJtC^ ‘ 5 lf%'5lt c l fsncf^S ^ I vfitrtc^ 
TO/11 ffloat) Y «IW I B 1 <TOt& Bfa etttlTO Z W 

twi cnc^t^r N <rotc& 

( carburettor ) CEtt 5 ? I 

«4*rtc3 c*R$t9i TOftf® ^ 

<iTO a ^ fwi f^fft 

<FtCV, ^ >rf^5 C*R$fa- r 
TO faTOre carburet 
TO I O **lti> (Throttle 
valve) m\ i^-fifE^td 
( combustion chamber) 

C 9 Itlffa-TOft *>;?; ffear 

f^fars i c^rdfa-TO* ftmM 

C (inlet pipe) find A 1 CFfc*I <?!TO B f|fit 

(plug) TOre «TW ^5% fwl ftsfTO C*!tTO w I S TOFTC&1 
toTO ^ i ’otTO^i TOfa uqf«7c wr^n ptfro w i 
wpf-4twti cto ’tit 7 ! A cffis giro p fn&ro cfcfirai <rw 








V 9 Bo 

vfllt C 1 %1 Itfl* *$*1 *t* I ntif*-i 9 r 

C 4 * * ft*f*-TO CM* *5* lift D 'e D 1 «ft£§ i $it*1 
iitiTO *t*f*f«te *Tc*i* C mn-n fwt cstas 4 ft*n 4 *s csts 

3^5 c' fttfjRi fwt m* fou imi* ft:i*«i mfis* *i*it* 

fsrcfite to i 11ft $$fi» E « E' fera* *t*i nnci* ^i* %s* 
ftd fetfotl Ufa ItCl I Wt lift m Ifcl I F * F l Ufa (cam) 

it*i *iti*c* fcic* fcnstfSr® i* ^ lift tprai ^t* i irf* qftf8 

* 

«ffat* 5tf9T5 ITOI* lf^5 n*J TO *1*1 ^ Ittl I P flfo O TO 
lt*1 «*FJt* (**° 'Q ***R ffe* G « fc*5R fkoB K«L) v£|* 1 C? Is *^ 5 I 
^nro KSLQ4* 1 * 6 K ffcl ^-sap W * **£l fici *f31 H 
itci i («*n Tm) 

P f%3* ifc* 1EW O flfo-TO lf% l"l* **, ssvct G apjti’ 
>e *■$ 5tl1 15* l A CFfttS* 5ff**Tt* ntWl* (jacket) **fj 1%| 
^14|*t* W^l’Osfcs ltd *tlfF5 CEftvS* 1%TO ^*K5l ib-o° xjrf;^ 
fcl* ( «fl It* t CFfaS* 5tf**ft** Radiator^* *1*1* *t* ^*1 
Radiator^* **J f**l Ht* I Radiator *£1* 5tf**ffc* Itefcl* 
4 j*t^ 5 f ^5 ItCl I 

tlftl **» 

^ m nt*t* 
nt**W ClFtC^ I 

*ft* *tt * 

<4f*ra 1 -*&* itit 
*1 f**ftCltm 

Cltfrl-^faC* lt*T“ **** fa 

*1*R $$ *1 5 ?** *rffal HUl 8, *», b- C 5 t$ Iftl I 11 
CFfc«* P&TOft ftl fal ifo antf ItW® mi$ *l*ro (main shaft) 
wi wn fctw ^fac** i t fore^ t n itlift if* *f%it*> 
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f KH ^-C5t« faftfc 4faft CTO I A, A— 

* ^f 5 Cb't$, O, O-—Ptfo ^ j KSLQ—; W-^- 53 F ; 

Ftfa ; R—^*1 «t?tC^ radiator, \ ^5*1 ^R=l 

FT^^rl ^ I 

*88 I b5*l vflfspif: &53 ^ (Vaporiser tube) 

fo*l (spray) *tt?ten «Cq*t ?C* ^ ^8 «TO ?CJf I 

te*t 3 nt|3 TO fTO l fTOCI PlPVtVt $9 I fTOFtW* 

Ffcn f*rta sw i 

Diesel 0 }%^ <SlTO (TTO ?*t FlC 9 ! CFftS CFTC? I 
fWfo <f|?tt vflt ^\\ W, SSf^TO *lfa? W $$« ^ I 

TOTOn C 5 tCv&^ t8o°C TO $tS I 

TO* «jto 5ten fore* to c&tc$ cirrre uro &&n « 

*K*fTO *t*5 *rorf ^tPrai fo*j-TO tor$ ntf?^n *tt i TO 
TO^sc* *tro, Pita ?e* i 

vlft vflftw *tTO>5l C*4ll «tm TO *31 8* W C?C*tfta fo»i 

?*! *ft tstra n*si ?* i v<it ^fta ^c*i wt^tre * 
*tft®ri wr^tew *i^ ^ i 

*8£ l Wt*T <i]f8R: -tatre b- «N Wl-TO 

nJW 3 ^ I ^TFS'G Ft* ?T* **, <*p 5 ^ TO f?“*1 

* 5 ^ to to ctot* ^ I 

*8^ i w*i 's tt*r ^*n s (?) aiRc* 

$tC** STO'I-TO (expansive force) Pita sre I TO vsRre * 

TO** if^CT ftcvmM 5tcn (explosive force) Pita 5re I pf) 

4fiR «"fr srf?mi TO ?c^, nit 5 ! 4 £h ?h W ?e^i i (4) ^ 

^iRc^ ctfftl ^ i mt 1 ! c*rftl ^ 5tl i (n) TO 4$^ ifR 

* * 

*rctc«fa ennt nPi^n n^5i cn4t to i (®) ^R=i ^ctoi nitn 

c^ft i ( 5 ) nrtn ^ni?t?f ^p»i « c?tr 

35 ^ Ft*3J?l i 



•K 
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1. Explain why is it that while the value of latent heat of water 
is less when expressed in terms of the Centigrade scale than when 
expressed in terms of Farhenheit scale just the opposite holds in 
the scale of numerical values of the mechanical equivalent of heat. 

(C. U. 1937) 

2. Describe the principle and action of a steam engine giving a 
sectional diagram. (0. U. 1923, ’25, ’38, ’39. D. U.’30. Pat. 1931, ’38). 

3. Describe with a neat diagram any form of a modern petrol 

engine. How does it act ? (C. U. 1933, *37) 

4. Describe with a neat diagram the principle and action of an 

internal combustion engine. (C. U. 1940) 

5. Explain by a suitable experiment that the force of steam can 
be made to do work. Describe some of the changes made in the 
industry by the use of steam engine. What is the main difference 
between a steam and a petrol engine ? 
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( LIGHT ) ‘ 

Witt*?! 

( Rectilinear propagation of light) 

* I s *sfig!%3 f%fa 

<src3lsrc--4*f5 cm *1* 43$ *^13 i fa 53^3 ctf3 3tft3l 
to vnfa^ c5Tc®r?r *«ft3 f3^$ 3t$ m i * 1 * 1 * 

*3F?t3 ^ C5t3 C3fal C«tfa«1'Q *K*itre3 *«tt3 ctfavs 

31$ 31 I *543 C5ft33 3*fa ®rtSjS5 3f*3t3 3tto ^t**! 

*l«l *tC3t3* I 333 3$C3 *1^^ *fa *l3tEV|3 C5tt3 «TC33 
3*f*3l *t3tl33 W1SF5 TO I 

' * i *rte*t3* && < 21*13 *tf*« s * 13*1 c*?f33if$ c^t3 

33l< 3$TO y® fa^tf "ifa^ *TC®D 3OT (Light is 

visible radiant energy) I C3$ *ffa *^0 3$C*1 ^st^lC^ ''®13 3P3 | 
*13*1 ^5 orfiratfs *n*t* "rfat* *3 fato 3fare 43* *s ftfai 
■ffec* *fr3tre 3i3t*to **1 313, 331 (*) $$ 33 3133 ^fac^T «t3t3 
*13 * *<.3C3 *tC3l* nfa 31*31 313 I $31 3lfa 3fa 
*1C5f|3f nfar® 3i3lTO3 I (3) *l3t* 3t*3l 3tfal3 3fc*3 
§33 *ftsil3 3fa C^fac^T §31 3ft? (Crookes-43 Radio¬ 
meter 3013 3*Wl ) I $31 *1^t3 r 3fa 3$C* 3lfa? 3fa* 3i3lTO3 
I (3) C3l33tf* *lto 3lf*3 33333 * $1$C9?fcTO3 
3135 *%*C33 ift t tf3¥ Wt #Tl 33333-*t$-**f$* * *W §333 
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^ «jh< cnt to to 'e nftp ^ i $31 TOrato "tto 
^rrcTO *tfe^ toto* yim i (* ^tsrtft cttcfc *rtcTO ^tai 
*rf?ra3* *fetc*i ^ i («i tof* *tf% toto nto TO « 
«rtcTO itos ^ntTO* ^if« i t5) *rt^ w *ti?fto*, 

*TOto* ^rcmc^F at to fe*if :5f* f=c:>[« to i tos 
a&ra toto efats fcvw *ai mu ^ i feTOfa* ^ to 

TOa TOt’t *foi ^Ai-wn (Photocell) ^^ata ^<n ^ i TOat ^ 
CWtof| ^ftTO ^ «2fTO TO I «p caca^ra 

>W*»* *to CTO gf&al 5CSTI <*fCTO "tfa $TO <$TO* TO* 
fcj® ^a I 

v® i 'crtearta* asrj*® : *ws *fto aita 'stfcTO "tRp fro 
ato ^ cro *ftoa ^aa *tfto ca§ nature ^rfaal cafro *itt i 
to* cto to fwi ^atcTO <ro*r ^to to afaa na 
caai ata *i i aft to #f Ostial cwsai sa to ^toii fato 
(diffused) «TOTO TOal ^fplTOI Cffto *lt^ I atO* aj** a»«ft 

*TOtto as cato *tt$ to aTOtc* *TOt* ssacsa *w 
atca i 

8 I *Rtfl (Definition) : ca TO natf ftcsfate *TOTa TO 
f*:TO TO (emit) TOtfaTO ^<2fat*f *1 ^< 2&5 (luminous) *t*t< 

to, cto atf, -staK atfo1 ca total <srtcTO-TO f*:w 

TO *1 f¥® ^ W< 3^3 *fto (incident) «tfCTO TO 
ftto (diffused) <StatCWa C&TO nfttl TOtf*TO «l'2W*f *1 
«r<2j® ( non-Iuminous ) *t*K ac*f, a*tt 53J, *1 <}ftrata 

^to*n *tat«f i ^rota to atfc «rtto °a*t« atf% acaa 
^£('5 *t*tc^ <2fTO «rf^rt^» to to i **re*nrt< 
^ to «it*icw c5tc^r ’fto i mz*rt* Km nto 

^n ^mtw?r cstc^t fro ^tc* i ra^r tor ^itwi i 



«rrc*itreq ost 

*W5 f^3 «tTO: (*) ^5$ (Transparent); cq w 

-*tW: 4 q w fwl tffrt w '«rrretq r my ^qttq *if^aR to, *«& 
ctff^ W ^TOtfwtt* to wfqc^s qqiTO, w, qt^i ^ w 
nwtc<^ TOtcqq m fwl fqqft^ ffe^ mFps cq cro *i*rt«f 

"*&$ttq CWtl qft I HT) q*TO (Opaque): cq qqr*r *fW<q W 7 

fwl cTO *rfcTO my ^feipi to ^i, c*Mfw w TOtfwiw 
<® 1 TO *mttf ^rc@ip q*l qptfc, ^ i $qtcw qqr fwl cTO *wH cwi 
qtq 31 I (*f) TO (Translucent) : cq q**l qqtttfq W fwl 
'■rtcTO my *mftTOcq ^f%^q to w ^ttfa^stcq cntPre w 
qSt^tfWfC* TO *|qt< qC*i, *W1 WtTO, te^RtTO TO** I |$tCW 
WJ fwl *wt< ^^■'Stcq cwi qtq 1 cTO *tw* TO f% ^TO ft^q 

TO S5tqt* Cqtqq (thickness) ^*tq I ^q nt^srl qTaq qft^q qqj fwl 

qtfa^l ^f%^q to qfq« cqtfr qt«q *ft^ wi 1 TOtq 
qfae «m to f%i 35 *r#fq ton ssTO cTO qqt< qtfro cwi qtq 31 1 
cq wtrtq froi cq qq*r ^tcw (space) 3*1 j fwl *ttcTO-^q* 
^apq TO 'TOtfwt.cq' qtqfq^ttq (optical 

medium) qc*1 I cq qqffi qtqjcqq ^c*fq *t &3 'S '® e i 3TO 
TOtfrtC* WTO (homogeneous) qtqjq qc*r I fqf%# *wr fqfw 
««l qtfTO qtqjqcq* f%*TO (heterogeneous) 3 t*fJ 3 qc*l l 

TO* wtitfq gif®]* fk\ M* q&ri 'otert* my wq 
TO qtqicqq qqj fwl w cqqfq w to 1 cTO ^tc^t^-^q^q 

■*NC* «ltOTfa-3faf (ray) qc<q i ^tc§ftq-qftr ^q^T cqqi qtqi 

tfiW qrqiw ^qt^fq ft^qtql ^rfrofrni ^f%\q qql 
Wi cto fq^ q^cvs ftffi ^tr^itTOte 

(beam) qc^T I ^ ^<lJf Pencil q:*T I 

qfiwwi qtqtq^ss ( cone ) ^rtf fm ^ 1 »ifq (axis) 

jpmm (AO) qc»i i q<rc qftrtift n^q o fH 



*98* 




^ Ftfirffc? TO W{ V1*tfr£ 

(divergent) TO, CTO OA' I 4$3i*t 

^f5 itfais s^jf^s TO'TC O aR*f: ^tf^rl i 

*twtc«fa c? cto ^ i to 

*frof*ra "Rpro ^ >ro ^ to Tfiwft totc ^?rfwt®T 



TO TO JRtTO 

(parallel pencil) ^C*T | 

TO? *fcc® *fW5CV 


h* fa* TO?^*t «nn ^ (cro A) i to 


to *H O f to «rtro* ^ to 

"Tl (convergent) ^C*l I ^f6 i&ftnr 

qjra O fro fro aR*r; ^f^i to (O fro TO^cto *fin i 
TO 3tfTO C*i ^fB *fa TO TO TO 31 I TO TOO& TOtCW 
*fTO pencil TOl ^TO3t53l TO I 


yV <t I ^BTf£9ftTORJ *W*l (Rectilinear propagation): TO- 
/ T5 TO 3t*0C3 ^tC^Tf* TO TO CTO TO TOT, TO 31 f 

* ^ft^l 'S ^feirl ^1 <TOtfTO to: - 

(^t) ^fs to ^f5 to i TOfe®i TOnr 

to tot ctt=n TO f%^ *tf*iFi TOt* to ^rt^ri croi TO 3t 
*(<k to? to TOi to nrcTO to cutc^ «TftTO TOf TO1 


TO TO CIFtW 31 1 

(^) 4?fB ^8 f^3 fwl TOTO TO ^TC^n **tfc»T 

'TOKHTfiRT *ITO TOTt TO CTOttC3 I t)TO * C^CTO fcfcr 

*$vm #5 otfroi ^n to cq ^twi to to toi ^ to 
ctos to to ’sfcffa to csto *rr*tc*r ^pforl TO i 
(<5t) *|§tar|: L v$*f& ^tfe[ from M'eN ’Pt^cTO iTO 
■ TOTO3 >fa:fa: TO^S 5 $f5 c^ti? O'^eO fes *1^1 PfTO 


5 4 



^ fa* N *1% Pf§R C5t«t *tfal $ fa* 

**J fa fa owl *f* i *ro ^ffc c^t *i ^>1 trfro tf?fa* 
fa * fan to c**rt* i c* c*t* nfa* fa to «r«ffc 
*itc*r ^ ’rafat ^r fifa *&*, *t*«t 

Wl ^ fa * fa off TO 
C**t* *tfa ^ I *tfa 

fa 'Q cstc** *w c*fa *iffi 
*ifa ^iwi m 1 *fa ^t i w ft* 

^tC^Tfa '$** *t*1 *K* ^fas 'kC* ^tWfa ^5** ^f**l "ft 5 *! 

*W C5ft* «rwss *fa I 

W ^1 Stfefa (Inverted Image) * *jft-fa ^TtOTTt V 
(Pinhole Camera) : : AB *tfa fat, M O 

vW# ^ff-fa (pinhole), S 4*^ *tt&* *|tfl I fa?* 

ab fat* *tro *rfa s *tfr* §** fa* ^ ^ «if^fa A r B r 
*ifa i 

^XTO—fa* tfCTO fa*t?5 5tf*fa* r 5^fa *tc? t 

fat* A fa*t?® fcfo di*f& *f%1JB§ (pencil) AO TO C**tW( 
fa ^fajR *fa OA 1 TO CWTO S A' ffas l ilfrs 




v ®*i * ffr 


A fa* tfrf^fa A' *tc* i *nfcrf fat* B fa *ftw 

BO TO C**ttW fa *tfan *fa OB' TO C**plK* B 



faSF 5 *IW I fcfc* B fa** sifafaf B' I foft* A * B faf* 
*Wlfif3 faflsfa $Cv5 *f%9^ b' >Q A'* W ftfa* fatp® W I 
^fasfa ( *1 »RTOW1 ) O fatra W'l* fat (cross) TOT 
*fa*l *rtt*1 *l^f* AB fatt* ^[&1 (Sffafar A'B' Ctfara *tfa I 
**m? Wtafa *ra*TC*t1 *fct ifl tfavs \5C* &jj>\ Sffafa* 
#5ifl1 

fa* *t *(<ft 

ab % f*r*rt* t?r* 

--- ----••miiimIV I 

A B J fa* *tft* tjw 

tfl <WM « « <53* *Rl?I Grttn W»f • 

ftC3BI ffa* *F?J (Effect of enlargement of the 

hole): O facg* 43^? ty* *wf& fag i 2 tr®j*F fat** 
*g fttt* ^*ra ^c* 1 fag^fa 

*t5t*tfa tffafttgfa 4*i>1 ^*f*f&* ^*1* *ffac* (overlapp) I 

^ItWtfa® *R»f ^C* fa^ tftfaftrofw 

^fafaWI ( outline ) ^**it I W C$fa fag^fa fifatl 

fag ^fe* w fitfafwsfa* ^Pitnrai c**n *fac* id 1 

effafwife ^CSltfag (uniformly 

illuminated) *R»f Cifftre *tfa* I faff* «(rej^ fa^ 

*fa fag fatre *t 

Sjfaffa ^*tS *f*C* I «rf%fa? CWH ?f&* 5T1 I 

*iw fatra gt«tc* *t$t* i&wf 

4**ftc* 1 

(*) ^rfc^nri: ^ c*fa? *t* rtsp i - 

&t* *ptjr^d RYcs **9 *it-fag o to* i Itt* fa^Hfcs EP <®t* 

Wft5 fa‘*1 (photo-plate) TO* I TOW fa5CW 




<srrt3tt*3 333 


08> 


3**31 3TC*, 3t3tt*5 <3tt3t3 C*t3 <2lf%*33 

31 *3 ! TOT3 f%TO O f|g 33 f%3 *tfC3l 4|C3»r *f3F5 3TC3 31 I 
%^3 3t3C3 C3 C*t3 f*f33 3tftfC3 Sst*T3 4*fi> ^1 

*ftre fcfk* I *cfetHlf*3 

•Tfl\S> I , $C3 C3* *Tt£33t3 CbC^ 

*^**3 *1OT| ^uttr* 

3tF53 ^33 3f?C*5 ftc^s ^3 
*t33 3p? tWI *3 

3firat«i *toti eim to i s=k fos 

4$ *Jtt33f3 ^^33 C*t3 ft*f% (distortion) 33 31 I 

(5) StSO (Shadows) :-(*) 3*t3«l S O 4*fo 

*tC3t* ft 8 ^ ABCD 4Wa *t&3t : 6, EFGH 3t3t 3*fi I 3<fl 
3^fi Ot* 3^ ftri?T3 ^C3 3t3 I *t&3t&* 3*ft3 3f*^ 33t^3tt3 
O 'Q *tft3 3t*3ft3 3t3, c43C3 3131 3ff3 A'B'C'D' *t33to <*TOT1 
«TC<5 3t^, *(3i*tC3 3TC*, C*3 ? *T&3t^ 3?f4 I $*t3 33J fW3l 

,5 rft3t*-3ftf 3t3 31 I TOt3 *tt3t*-3ft& 333 C33t3 333 *£3, 

C3$*3f O *tc*5 ABCD3 
4fttt33f3 3*3 f*^ "34 

*f33l 3ft 333 C331 St3l 3t3 
TO C33T'®f* 3<fa* C3 C3 
ft^C'S "34 *f3C3 C3t f^9f3 
^*131853 *t33t3 4t3tC331 

3^3 1 «*3ii *1&3t0$3 3*131 3t3 3^31 *tf*3| A'B'C'D' 
*13313 3f^5 3tC3 31 I 4^ <»Ff*f3M3 *t33tt* 3C3 I ' *3*5 

*nrfc«fa * ^t3t3 «rr*t3 4*^ *3 1 ymx siirtu 

«ttOTf*Hiftri wr ( 3 Waw* «f*rt«l to 1 to 3tfro 

ABCD * A'B'C'D' 43 3313ft* 33*8 *t33tt ***tC3 313* I 



«3* fa* 



AO t O 




(O ft«t3 PlRsW 2 fcvra ^1 (source 

of light) * ^sg §*bi gt?rra <sriff® * 

f® fW* to i wi— 

(i) « firar^ *W«f (Point source 

<6 extended object): L ^fC^Tt^ fof, AB csffatvfa ^^5g n?T< 
S *t<f1i L AB ^Jt^T *M LA ® LB C3«M 

fetsjf | ^f*F5 ®%l A' >8 B' f^F5 "»K ***6 I 

LA « LB CWI *ftrl 

“If (cone of light) AB 
W*f m\ fafe* ffe* viw *l#fo 
A'B ; §Bn *tfro i 

wral LA' 'Q LB' CWI *t*1 

I gttl *TTO$ WC«fa 

cro 4<rc nvrl ts ^ *t%q i 

^ gttfa m ^ft^sttC'® «tw* win i 

(ii) 'SJttSffa fa* TOT** OTfl Gftfe 

(Extended source but smaller than the object): 

*R LL' ^tC*Jt^, AB nwt< LL'* Cfrtff ^ 5 , 
€ I faf® LL'C^F ®W«ft < TMt 9 ftf"l ^fas 

•srn:^ fagn »r> «rai n’&t® nta i to l 8 L' ^f5 

<sft® (extreme) f^J LA, LB. L'A, L'B cnW ^R I c*tM- 

nf*i® nR ntstr® $$t<n e, p, x ^ d to i 

L ^Ts L A ® LB flWI ^1 

■if AB fnfa* i *1% ef ^c*t gtm *rfro i 

L' *im L'A * L'B qfal 

«ctc*|t* *mtff *tf AB *t*1 fafa* ufc *ttft* XD 

m*t ftfl nfro i *rfftr xf to »iNfirt ft« *fe»re fcgf* *rc 





<srtorrwr ^ 


’ftFSl I *tffa ED *Rn 'STtC^tm L, u 

*ra* cntri?t *tfc®ii ntt 31 

4 $ «r«t jr^< ’ft? '■wratnr «itrc i ed «rc*rc? <sfr$ftri 

(umbra) *TC®T i ED wr a ’fttsf fesr vfinfl f^cg* 

to cm stto ^tc^a wi w^n *rfcca =ri i *tfra xe or 
DF wra *retl fafea 1 w ^R> ^tc^itm cto 31 c^u fipj 
^r® 9 tt?i f^ <qrc*rr* *tt? sri i ^ ^*r $tfi> 



"Ht fb® 


^JUf^F qtC* I 5W& IWsfTO (Penumbra) 

^ i «wt *k*t *ftm (X * F^a) fk* ^hwi 

^tu <®\$^ ^tc*rtca^ c^ti *Kn cg*ri ata i *t<fa xe frt^ri df ^?c*fg 

CT TtfOTl f|GW W fall C*?U ^1 *fc*r c^W 

i X^ S’tcs ^1 F^ %Fa w c*tt f^g fai w <5tfc*rfr$ cw^n 
i fkara sfata *n< «ff f% mft #atc^ i ^imfcsi 

•C’TWFt^ «^50rl, Ftft’ltct cWt^fs fe*Wfl l *ftfj apw: ^nittc?! 
<sj®mi 'Q ^*wiw ^cftr®c^ ^tffai i 

(iii) fws ^fc*rt* W5sg csra *r? s to ^ 

LL r '■rfcsrr^, ab *wt«f, sjS 1 * s* *tft* ng *ra ferffc ftfa 
TOifti li/ ^tcsit^c^ *w«ft <nn ate® *ftan 



*wtf 


LA, LB, L'A, L'B *3 I ^ft® *f*C*r 

S K, D, C, G fojf® **tf I L ftf *lft#5 4?R 
>LA 'Q lb “if ab *t*ri faf^s #n 

S *tftq KD ftfl I 4$S*1 L' ^fc® 4ft 

L'A 'e L r b *if ab ftfei- 

#n cg ^Bd ^*ra i **?m kg ^*r 
cto f¥i fit® c*ft ‘-aft nftc^r ^n i kg ^*r <sr®^t^11 

CK GD <srv*r *mf“RF *rtc*itft® ^ i i 

sratti “if “if i ab fit® 



>Rrfe3T <«rft®re awr: ^fc*, aw: r 

*t#ft s i «t^i H ft^® *tfw ^ i H ftf <2jB§t?i “ff?r 

%* (apex). *RI ^ «t®5tSl srl I ABH "TfC*F 

4^f& ft*tf|® Wtfft “If HRT? ^ | *|% S a RC a 

* TD a W ft* R « T^^fRf* LL l *W^3[ *fftft* 
(peripherical) W ffe® *tCTl 9 ft^[ ft* *fc®!W* *Tt^Rf 

w ^® *tt*ri nftw ^n i hrt nf *fepr* *tt*ttft* f*» 




<9<3 


r « t\$ 3 c*r abc 3 ? ^wrut^u I 

m FtfaTOn ^Brrc^itfis^ *R»r c«*ri qifo (^ ffeu) i *tft s* 

*rfa« <*ttf%C*l ^tfW5 

^t* «w*tara ?ttrei *f*ir® <ro i ’tfrrc 3 ? ?* »i^fl 

cto ^ to*ti a ^ri* stst* *rt«fai cm\ =n i 
^JtC*TO t? fc^STOfa *f#fa 5fal ^ 31 I 
(iv) «ltOTl^ >8 VftFS TO s 

5I^t^ S LVm^ j 

AB ^TO *|tfa 5f 

L A, ' 'H 

<3^131 HK? wr*fa 
mt? *raW ae? 
v\ **\v*m ^us i 

tffft S 0?) I F 

^tC^itC 3 ^ M3 TO5 *|fjtc<3 ^Rtfa 

’tlf'? <2(t® (L M3 A v£)<R V M3 B) 5RC^^ CK1 
«W1 <TO i (*f) *iwtc<fa efc^J 3 ? <2tfa ms <5rrc*TO3i ^ 
em TOqfa* <rsitl $tfB<r ^wj ^f& $TOt¥i Mftc^ i (*t) ^tc^it^ 
^csf sttfa fcTOftl ^tc^ i ^ttf<T afsgfal ^ i 
00 ^tc?itT *nftc<^ cfcs ^ ^c*r 2ts§t$ ^ ^°s 

wrffl *tfi »nrftc3T eratots 

~ feTOtstt ^tfeii ^ i («) <qicTO c^ts ^c*r €f^nn 'Q 
^ ^TOfl *tfi m$xn ^iri« ^ ^tfwi 

qtn i (f) *rct< *Rfa 3§c*i «i^tfi >pt 

\s& yfc* fk% ’tfl ^Ptfesf ^5 I 

(5) <Ste*| (Eclipses): (i) <3}$C;«fa ^r*| S ^ 

«. 

^tc’it 3 ?-^^ Far « TO t F^^Q *(R^ "TO5 ^ 






©IS 

^rc^r i 5C5* ^ «° 

i 55 :? ^ faw fsrfft *ra 5^5 

5tfific* ^%l <=ttC*T I 5$ *|R?1 WWl i« TO «! *T5 1 

•jRft 5C5* ^ctoi 8^ ^ 1 nftTOc«i* »fct w ^ « 

Kara attest ^firsi <w >s*r 5 :^ ^tc*rr* /afa *rai 

fifa* ^ I 5C5 $fa1 *tC? I $5fc* W»3t5*| (Luiar cc lipse) 

1 5 $ «»[R^a vjc^fj 55 *ffe:*i 55 *firal 

OBI I 5$C* «1 ?fo an 1 ^5f3*l (Solar eclipse) I 

^ ^ *2$ ftTO, *tffttf, 55 I I 

(ii) 55 * *st<$i ^tc^r *|Mi 

«rtw 1 ^ ^ctoi ^ »w ^?r<fl fcsafc 
C*&TO t“*R ^CTSCfRl (iii) fanTCtSpitC* ^tSl<l * fcnsgfttt "Tffl 

C 



5«^ ffcar 


fcvfo ^ 1 *o^ N fro? LV AB <)R(fr >W ABH *R»r <}fafftr 

«MSl, AHC 4Ts BHD l W 55 Jpjfe*! 

<}R3ta wj *tPnd »ic? w rawnpfr 3<fatt*t ** 




to to * 




(fm 2 ) scs* smnn ntfac* 5 ^? 

^(Sffjf (Partial Eclipse) ^ (fk$ 1) 1 *N35tttf 

mm wft toi to i *m *R*r %*n*tro *tf*c*r scat 
to croi to =n, reft atro to *1 i re^ w.m &§Fm 
^m\ to i et^troi to* -fw (h) 

5C3T3 ^fTO* TO^F 5C3?^ ^iliflfft (annular 

eclipse) TOW TO 5fl I (TO flft ) 

(iii) ^<2tTOl S fcfl Rw tfWftr: (*) *3«f W TOl (if) <fs|3[ I 
<*tTOl *Jtf* <5ftf?FTO ^ 

"Q ^ <*tfroi 

TO I ^fTOt ’Stf ^C*P^1 
ipr 'e i 

<jRfr ^t^'0 w 

WM3 5t*1 t* iv '"' ^ 

^ I ^ <jRffa *TtTOJ <**»& SOT S^tTO WJ 



<ttre ^N c*t W =^re cTO^t C^r^n TO 511 i i ft“ fkn 
tfR^fa <* 6 ^“*f '^C^Rf ^fT^Jt^f wn TO I Ca A '9 

D6B ^*(STO1 ^’*1 TOS'SfftT CTO1 TO I 


cTOtc^f ^tf^r to 
^ tTO *re*T ’Sft 
i$U$ «J< 5$5P5«1 
CTOI TO fTO 
>wfw *[faffa c* cTOrfc< 

fe TO S5ftft *ITOl 1ft <t<^3tTO CTO1 TO 511 I ffeai 
EOT «WTO TO H fV^re CTO ^TO$ I §^tre ^TOg TOtfeif 
ftnffa TO Ha6 ^re I a& *TOf ^ TO* W 

TOtK ^ ^•’t ^<JTO51 v£|^f& 'TOWtTOTO fTOTO 






*Wt<f 


«k-t mn 8 *K*r ll i ^ i 

fSfffiMN'sim <rc*T I a6^ W 

W1 *rfe^ I 55 8 ^*W ^*Tf5 ^fWl 



s»at fiat 

5OTi 8 w ^i i m fwi? "«rt1%c^T 8 

*& ^ ?fc*J ’Iffsrffi ^ : 555 fr.<( R^d? wtff*it*T 

tm $p\ ^ i 


^ Gtf* ^i«o >e 3t^«i s eq wu 

SftFI 5®, *S$ 8 ^ 

c «Wto I f^S 

^w.*\ m$?\ t) 

<2[rej^ 5^*1 ^| 5(1 I 

(^J ^Plfft 8 5 £ 5 <T 

^^I<C ^NSC^ W 1° 

° <ttc* i *ra*«* ^ f^ ^ 
i8 ^’ ^ 8 (^vgtfS (A *8 B) I C*T 

♦tfrrft Tl ^!t^I 55 ^1 PFp f%*^1 5tlft ^£>1 

C*& *tR>rt ^1 ^W$Fl $?\ ^11 (*) 55 * 5t 
^JW TOt ^1 ^5 1 



<3*1* 


1. Distinguish between umbra and penumbra. Indicate the 
formation of umbra and penumbra due to a spherical obstacle, when 
the source of light is a luminous sphere, (a) when the latter is larger 



^ifeftfc’ «e«i 

than the obstacle (b) when it is smaller (c) when the spheres are 
equal (C. U. 1918, ’29). 

2. How would you demonstrate experimentally that light travels 
in straight lines. (C. U. 1948 ; Dac. 1923). 

3 . Describe a pinhole camera and explain its action. What 
is the effect of (a) enlarging the hole and doubling the distance from 
the small hole to the sensitive plate (C. IT. 1930, Pat. 1933). 

4. Give a general explanation of the eclipses of the sun and 
the moon. (Pat. 1925, ’27 ; C. U. 1937). 

5. Discuss the formation of shadows. 

6 . Discuss the reasons that may lead to the conclusion that 
light is a form ot energy. 

(Photometry). 

v-1 • arts cwti 

i flfsftfa c*m ft 9 !* 

(illuminating power) ’vsssf? 

(intensity of illumination) ft^?[ 'srftsirRI ^?l I 
(Photometer) TO fwl I 

(uniformly illuminated) ^ 

<rts *rn:*rrc*? nfirott q 

S : v£i*f& 

fare A « B 1 nw A 'szm c*i 4 * ^ 

B ^ C*Tf^fti>R I A ^5C»f C*Tfi> '®rfC^TtC^-sT 

*tm PI B S5OT (Rtfc ^TC»ltC*3 I (*f) ^^5 

vSlTOT r : A« B3 *PtR w A-*w 

5 cm ft:, B-43 * cm ft: i B m Ac* c^l 

cif^w i W wWsf-Hfisp p : ^rft<T ^ 'sfvsmi* 
stfe* ^ c^u i (*o wcirt « «rftfrfaHif*ar* 

*8 



«tb- 




TOJ* *ift^ ’irotw *nfro 

srtnwi c^tt & 6 **i i (cto ^ c^t *rft ^ c^ 

i ft^-^rtarl: cto tos cro ft\* stftntcn 
cwrcsra wf* *ito (cTOra) *tfo® *rorc** nfirctTO 
fop #t*fa-*rtsrl ti «rftTO aural to i 

^ ^ sscsra cww-S^f f*»s, l-?l*R-^tafl ^ «fo 
^ ^ c*t: ft: cwrof *ffo© ^ttTO, S <sjfo 

ctocs *1(^5 csrrs ^tcTO-Q 

,M- c t^ - ?. (Oi 

srtft ctfs *rfcTO Q cto *cm pro, fftTOfo * tos 

*fa* «5rftfo3 (inclination) fc*t* fop TO I .*. ^TO-TOT'S 

4$ fo^ffc ftrora $*ra fo»s to i 

I ^1 faiOTKI ^Ttarl (Illuminating Power or 

Intensity of Emission): fK* v<i<f?f prs ^ffo$ c^T^ 

toi* 4 ** cw.*r toi wstw *tfo$ c^tfe «TOm* 

?1to (P) to i ^rtk pra 

*ifos Ttfos cTO tos <3 CTO fop ft*R-TO$ iflTO? 

l (Candle power C. P.): fo) TO *1 ^Tfft 

stcro ^tftnr w *rr*i tffnrt^R, mvz to ^»ri ^ftsi *tftnr 
*K*rji «rm p i jwtf fH-*tf%* to i 

CTO ?ITO* JlWlf* TOt«fatftRl (Standard Candle) fin* 
*rfo TO«F1 VSW C^l p C^ *K<*Jl flTO* ?ft-»rfo <*1TO TO I 
4*fi> *rcrir® *i ^ji toi («rtc*tfo* to ti 'srttnfo? 
*wtcvi TO $®Rl ** i) 




sremfc* w «nii ^ i w 4*f& 

ftt-nfe (c. p.) *** ^fror ctwi ^ a uft 

'SltlTO ftftl CTO f^ps cq ^^^51 SjVTC 

&§* 'Sft* ^Tc^t^'e c*$ uq*$ fcwsi &>*ra *fiw i 
(«) <j[ift*Ntfe: "nrtn^ffi? cym r £ tfa ^tpt ftpft « £ *rt$a 
faftfc 4*$ ;tffo **• c^j*i *w ^5! 4$ 
v2flft«t*tf% ^ I f*Mt? ?[*R-»lf%s TOWfa fwn fi^3 
to ^ : ^t^a <§qj\$l « 5t*t, ^t^Ns ^srR W 
«T$-wrfts >e <*rf^ *tfa\5ts fll^rc-nf^rfa^i 

t?1 31 qfaQ ‘(SHIM ^tfe* *R*fT&1 ^1^5 ?s i, 

'5t3^-3ffTO s 'ffc (Vcrnon-Hercourt Pentane 

Lamp) £TOT«T*lfkiC*f 3 T^® ^ I ^ 3tfro> ftfwfc ^ * 

Pentane 3CT3 ftaM TO I *fJt3tfa3 S&F5 Pentane 

nt^i *rra i ^ ft*R-nfo *• «rot«ratfe (C. P.). 

Hefner Lamp sraWtfoTO 3JWS ^ amyl acetate 

TOT3 I 

i #^*t*Mrtarfa : f. p. s. flTO-nffiro 

(P) fMfer®, fjW (d) C3ftfalft3 f fl*R-3Titf (foot- 

candle) ^to wrf"P® arci 33 i ?l*R-3tart3 4 ^to ^iMrtfe 
(foot-candle) TO l »£ff(5 4* 0 3Jttt*f fif-ii C*ttTO3 *ft*l 
v£i^ cto c*ttTO3 cto T|tf*re «rot«rctfe ftfos 
*rotc** nfifflTO fjiMtfe to i > fl'f-’tfe (C.P.) > ^ fro 
fS-*rrf% fh3-3t$i ^,*m to i .’. *• ^n-^rRsp (C.P.) >« $i» 

**-* -i- ^W3tarl fc**ra *fro i ’Sprats ftew *sfc®n ST 31 

»nw ctot to ^st^i ^ i ^tc^n *•,••• 

fS-^tf% i C. G. S. 4f«ft^tC® P. fl’i-nf^c^, d prffrfiSfc*.* fl*R- 





Wtf foSR 


^Itarl <Rl%ftfct<I filffiHtfe (metre candle) 2f*lf*Tv5 ^ I 

C®Wt*l$fa « ^^Cv5> «# ’If® WR ^ l c*r 

^mws\ ^tf*m vfa 4*f& v£W*w gtip* (Lumen) ?:*T l -STOW 
^tf% ^tc^s 4* 0 1??FS «rft9lt*-*fira ^SICT (placed 

normal to the rays) ^ ^ c*F3prc«f3 ^§*f3 £fi% iRt^cs 

*ffa® ^tC^TR spiR ^ 1 .\ 4* 

*8 l ^-^3 (Law of Inverse Squares) : 

c^ ft 5 ?? 

?TORl *rt*TC»Rt *fftrcf&5 ^ (Intensity of 

illumination varies as square of the distance) I : 


f^l^S l ^<1 L (point source) *$t>5 

WJCTO TO foil <2lfo <R£*C*8 <RT1> Q 
vfl^ ^tcerl 5^fw^ 5 n*T5TC*l (uniformly) 
I L C^3t ^fol r x 

*jr ftf-tfc $t*n c*rm a t?ri 

^1 A C'SRR^ 4,Tr 1 a 3^1 

Q ^9Jt^ CV3PFW *ITOC^ nfo* 
s&w i ^fa«i Q ^rt%^t«i ^srfc^t^ 
c*tfares TO foil sltre i reR P' fs^re ffa^tan l 1 

- Q - Q ( V <Sjfe4**CTOWI (RCS^ 

C*F3FF*I 4 jn\* m 

/' 

<5itifarere ftwnafl sre ( * 5 R i fas c l ) i 

■ L fo^re CTO *forl r* ?Jfa ftpfc B tPt*n c^f»W «R1 *5 

4<K TO TO A <tfW 5^ l Q 'STftsif? B dl^wr 








ixrS cv 4$ CTOK*? & C^t? P* fa^F® iffaiP 


^Wl I 2 - ^ - Q- 

CTO|SF*T 4?rr 2 - 


I, . Q 

1 2 4^^* 


Q 


4^r a K 


■ •• •» 


.’. fa 5 !* ffa^tHl Wfa* ^v5 f?OT ^PStSf’ltfa* ^ I 

i ^*f#p*rtarf 'S *i*»n£ s l ft*t* fa^* c^s 

^fa*1 4*f& *f*n c*ft*!*r C <FSR1 *?? i ^’Tfcsf c^< 

cwc** c? CTO faps w^-'srrsrj i - - ^ - -Q 

4jri* 4?t 

fa* ffa^fa? ^t§^TC? 4$ 9t 9 W-*t3Tl I - L ffaC^? tfh?- 
-fa p .*. i- 9 - p 

4x 

p p p 

.*. i.—-*^1,- a mqpwst:?! It ,—(s) 

C^Rfaf^S (1) - *fa?-*tfa (P) 

ft 9 !^ *ttf5 fa 1 !? qjICTO TO (r 3 ) 

^ I (Principle of Photometry): 

?*facw fe 9 !* fafa **fa*i <^f& ^l 9 ^? ffa^Mfa? 

^>9R1 ^?1 5? I 

P, « P 2 ft^-^rfa y **t3( ^l 9 ^ v£fljf& ^1 r, « 

r 2 !?C* ^?fa^5 *t#T? 9 ft J ft 9 ttfa *1 ft’R- 

^tui I fc^ 9 !* *C* I 


.*. I 


p, _r. . P l 

n * ** r J * * p 
*i r s x a 


■(*) 


ft 9 !* fafas !?ic^ *rcfas ^*1 ’tffoi ft’fa-TOt 

?fa?-*rfa ^ ^ ?ctf? ^wferitfe* 

** i w ^ flfac** *rttsrr? ?< ^ «crt m? 

<ifa5 ^ «n$ ^rtcfe i 






i ( Photometer): (*> 

Rumford^ ^fetfarftai i ^[S 4 aft! atai a^TO 

(unglazed) a^^a al aal a^ftsa *re (vertical) A <tfffa a^a * *> 
c*\t fa: qy* dj^fB ^05 ^ B »re©tta ^Tf*|3 atca* i vfljpfB fin? 
D « 4?fB fin? c araa napa sten ata atstre §^rai 
nfta B w? s'ffB ntntntfn §mi * * & area i C fin?:? fta- 
atfaal D ft*m? nai^al ^ ^taata ata at*tre ^fB stai a 'Q b 


l 



S'Wj? f63l 

aTO^tta *re?taaa (equally dark) ^ I >W ajfn f}*K?a ntal feans 
§tai a atfo fint?a ntai ^atwtfro ^a 4a° atfa flnt?a ntai $«.na §tat 
b 5tTt^ a^nrea ntai ^a i ^tfB §tata a^lassi w <d?$ w* 

‘^fB flnc?a §tata ft?Ba fa^a ftn^-TOi nro i 

*t«t#ri s to ?a nfl ^s C * Doqa qprc r ' x « r 2 ^ai fc^tea* 
at^spaftF P, « P 2 i 

* 

Cviia a*a na'ta fln^-atari - , Dv$a a?*! nffra alnsi-atari - —■. 

r*' 

^ l - fl Jt - aft C «Ria atfo ^a w P x -l wD^a* 
F 2 ^2 

aHa-nfc P 2 -1. x ^ • 0&) 

f x * r a ca&! ftal atfnal P a atfta *ai ata 1 







(a) Bunien43 &59lf5<5* (grease-spot) ^cfcllVufa • T3ff ' 

*m <swts( w ^ ftf«ri trcrc«re c*i* i ^ <re* **tc»i?* 

^ "K fV 1 ^ *riHfa are $^5 ^fsRrt Optical Bench ac*l \ 

V*)^f5 ^ffw Ttiaraa (bed) §*fa ^T^rt«rrf% AB (Vertical) 

'Q WT (straight) Tt&T'a ai at^a T® CS?F51 attT I vfli ^ 
ftPnri ^i T ^Tttaa caa» ^ i ca^fS <sm $’ fien 
ftfrfa TU I L'^Lf ^aftal a^asta* ft* *al 

*a i AB arm 4 *ft ct*i S ate* *reai ABa Ttca cTC^a ata *tiM 



SIHt fall 

«;tc^ i TW'gp ^rfa^c^fa* C 1 , C 9 , C° *t&a® (block) AB 
*rffcfc®?| frtfj Tam afaTO (slide) *ttta I f*t3E?ra *TR5 

l ( L) <srr*tca *t*t^ri «rc$j* *tks®a cwf^i art* i 

^tC>5 C$tT> *t&a®®P AB *t&a®t* Trfrn ^faT-'Qfa* 

*tTta I 

«rtw *t&at®a >rc* ^a 4*ft ftcffa* *fti atca^, m ^a *ti- 
Tt®a mrfatfar 4atfJ f&^ (index) N att* l C 1 , C 9 , C* *t£a®®f%a 
^§*ta D l , D% D 3 TTO® (stand al upright) C=W, a^fa, Tfl al ?H* 
^rftarfT ’paf*$ sar *rti>l ate* j N feea cw faaate ata 
cafaal cac* >r**t scare *w%u t?i ^a i «tata v$*f5 ^ 

TtTi dartre ?® (index rod) faai scare (aai & fiacare) 






>3<b3 

fi to ^ gtro tos N fk^s toto cto n^l 
**l ^ *TO3 •tufa tin ^f\C*ft^f5f (Index Error 

Correction) l CTO *tffa3 TO TO CTO *tk ^3 ^ 

JRCtttrc C^t^t Tl front ^i i 

^tfe NS *t?tel : ^05 TOtsft 

c$tT?l c^55f iff*ra cto i to csrt'si cTOc*r > 
TfCT TO (tranducent) TO I ^TO^ttfk 3 * G 

*tt$*t^ri D 2 to i cipc^ *itfasi TOsfc^ ^^refetf^rfet^ to t 

D 1 'Q D 8 frcs ?wtWCT L 1 'Q L 2 fTO TO c*f ^ f)TO<! 

« TOc^3 *ra*i C3TO ’TO i TOOT fcsaifs* 

TOOT TO3 c^ to £\5*if5OT w fkn <sm 

'TO 'TO’qsl C3»}| ^f%aR TO, ^ 'sifcTO^ fafasJ l 

^ QC^ft ^c«t b$»if5jOT fsRfS v $\:—(^) toot ^TOc<f 

/ 

^fi> stfai TO3 fk^ CTO Stfal cTOc*I TOOT 

to 'srcwi c^t vga^tfi wrtc^ i TO«t to?i Rot wTO 
<ftfa <TO 'TO'^1 C3^l TOfaxS (incident) ^rftsfl fe»lf5* 
’SfeaR TO?I TOtOT C5TO *tftTO I (’f) TOOT '&f$ f~TO TO* - 
^ cto utf’rcn cwfro faif^c* toot ?tf% 'To , ro , *! ! i c<i% 

(dark) OTTk 5 ! TO 6 ! fft* sfcs© ^tTO^s <5itCTO C3%<! TO 

*firai *ra *itcaf sfasi *iftw ^s toot ^Tfk 
to to^fi ^ ^i cstw *ffro i (it) ^fi> 

TOTO % ^tf’HlI TOS #t*P*C* ?|C3 y I^t'Q 3WI ifl tesr- 

toc«ri ^ »ito cjf’rr? i 

<2jto ?tf?[ c^ ^ m 

a i cW fk?p® fl*R-nfari *tto i 
TO*n « TO ^ L t S L # ?fTO* Pi >9 P a i **! 'S *•* - 

Li ^8 Lavlft ^?RJ J 2 t « tfa-ki sQ L a 





w»t 


«TfC8iT5 vf^el-ft^-^tOBl ; a% 
.y-Wf^S 41 f^T nfiRH ^C*Tt3 <5tftt*t ^T^l q«tf3FC*( «ppm 
(ungreased) wt « ^ C5TC*T TO I .\ (1-*) 

« (l-y)-Wf^ 4** ntoq' snott* TO 1 wapw w?*i 

*K"t * ^f%3R 5pfw| sfsisi I 

•'. L 1 ^ C5N StfTO V q iXy 

^*r £v5«tfk?sg vd^?f cv5w qt*l fafas sfsi cst^i to ^ L a 
^Km q^xii-y) fesifosi* «n^ 
c&tt*r *t us i 

.*. tesifk^a cwf*i c5tw *ffe^ ^rrc«?t^ *rfaTO 


* 7 i- 0 +?» U~»>- 

?TO ceTC’r *tfo>E «irc*ira 

*lf^«l-qi* + «a(l-a). 

*tfWTs c*fastf§ 'Q ^f5«s ^K-f >ito ^ I 

.'• viy+tfaU-yH'/i^+^U-a) 
or f/,fy-a:)«r/ a (y-a:) or (^ - r/ 2 Ky-x )-0 


4*ffW v « X sra V-X4H 0 TO 5?I I 


.'. 7 i"~'/a i ”^ or 7 i" 7 a 


C$*T %i r x * r a *t*t I 
(t) p t * P 2 s *igTO 

-**i p, «rr=n <*tfwr P 2 ^i 
m i *N«re 5? & 5 *rei 

4 ^$ to c*?faTO 



a?zm (S) to *ttc 4 t c^t^ 


S**t f 53 T 


5T® *ra>P! *pfa M « M' (plane mirrors) cwt$1 W* I 

**)¥$ to cstc^r to t (w fra) 







*V I 51 (Verification 

of the Law of Inverse Squares) : (^) Bunsen 

*iTO ssfrKK* 4^f5 A 4?* iftra 4*f& c ^*nr 
f§ar 4* to TOffc 4^ fTO-*ff^3 to i to ** TOffc 

4TOI B I 4<R B4* ^9! >51 Avfi* to ««i i cro^ 4^ 

Are f%* ^tf^nn Bre *ito mm tot toto ^ to 
*iTO &S59T =n CT^rtu i 4*ft TOres arc ?$us A 'Q B4h to i 
Cfffare B-43 P^5-2 x A*£R TOfc 4^ft 5^C3 *rtre 
TOft ?\Fs ft««i qtfa*i *tfn is&i frwtui i 

Wfl >£)^f& <rtf^5 a «tfan ?TOTOI ^fTO 2a lfsire 

*lt$re XTO f*if% 1 ^ J >Tn®In51 

r" 

OTM TO I 

: (^) Rumford ^cfctftiJtre *tTO 4^TO Cff*t1 l 
^trere tt^ 5 3tfro* ^ret* toi s$f& TOl *rasTre 
<2tTOtft35 33 i nm *HTfTO *wra 3C33 wwt?i 33 ^ i 
Bunsen *tTO ^ TO ^?TCl TO 33 I 5$ TO ^ItcTO 

^nn f3fe*«tre srTOtfa^ 33 i Tstots *9 to* 3 *to 

*a i («0 41 re*i *t?Nfa *ttro *%i c3 ?l*re 3tre ^trer 


^stc*^ 33 i $31 6* to i tt) flwtei *1 $t3i 

^f*re 3$re ^ ^to* *< 4? 3^31 wt* i 

« 

I ^ ?jftra ft^-marl (Intensity for oblique rays )i 



fear 


<to*i 4 *ifa *f*3i 
C3 <5tfretTOfa C *tR TO 
^Stt* *£$ I TO TO A 
^5 CTO- 
3f*W5 NL W1 OR 


>tf^5 0 C^tC 6 ! *IC^ I ^tfrs «WW ^^1 TO 



vafc’V 

3ft Ii *3, r-NL ssres ^>5 ^ 55 , 

p 

v£W P-ft*IOT ^3 ^C3 Ii - r * cos 6. (t-) I ^t^RTl STtfa o 

w 3tf%re cos e ^ ^fro *sm ftftl sftr 

3<$ 3tfat3 ^r\^\ Tffkn I C^srg C5ZH ^t£5T 

31 *T3Tfc5T *?$ ?vf%r? &59T$1 ^ r <rfc<f I 

i ^Fttea *itc^ w fwi *fawm «rtt*rf* **& 

(Percentage of light transmitted through a glass plate): 

> W fra L 1 ?1*W « G TOT 43# 3ftC53 •im 3N I ’SpKItt 

^ nrres «fgr L 1 flw to ^f^rt G *r%31 4$fro 

fl*R-^tart vfiral 3 tfc* I L 1 flTO* ftt*F 33t$3l 

t 

3T??tF5 ^3t3 3^3} «jfc qtra >iTO ¥l*R-TO1 fcvi* ^8 I TO TO 
?^r$ L 1 43 fifWftw r t « cto 


.*. am ?i*r-toi- J\ t cro ?l*t^rai- c x *\(c- ntre* w 

r | a; 

fwi ^faaFfs <8^13 wr, P-L 1 fhcTO ^R-'rfe); L 2 ^ 
WSTO 4$ ^ fi*R-TO1 TOR W I 





^«r-ioo 



l 1. A standard candle and a gas flame are placed 6 ft. 
apart, the gas flame being of 4 C. P. Where must a screen be placed 
on the line joining the candle and the gas flame so that it may be 
equally illuminated ? (C. U. 1931). 

to to 3^5 *tfra 333 -r t 

.\ *tfi *tjt3 3 *k®iT 3 i 


' ntra tor w 1 


>_8 

r\ (fc-r)* 


31 r* + Br->*-* ,*. r-* 3 l-fc 







^^5 *to : (*) «W«Rtfe * ^5 

fa? I .*. ’fTT^ ?ffa ifrss fa? 8 fl> ( 

TO ) (*) ■SW'Ktfa ?J> ^ W*\ ^ffa 

fa? >*$!>( 3tHC?t^ ^tfjffato^ TO ) 

2. Id a grease-spot photometer light from a lamp with a dirty 
chimuey is exactly balanced by that of a candle distant 10 cms 
from the spot. When the chimney is cleaned the candle has 
to be shifted by 2 cms to obtain a balance. Calculate the percentage 
of light absorbed by thw dirty chimney. (P. U. 1931. A. U. 1924). 

^ ?? P, « p* wTarc*t wri « nfwfa fh*- 

^rfa, r-?cWSfefa ?Ito c*\i fa-?tf>tfat3 

if^ra ■ * pi * 

r* 


fal^l 


P* _ > _ _ > 

r* (»•—*)* tr* 


. Pj _ Yr* *8 . p ___ ^8 „ 

‘ ‘ * * a "i.. * 

.*. Wll fawt fi--'-) 0,59 
V i°° / i»« 


.*. TO??I i»*x ^-vsfc «t*t c*m ?C3 I 

i»» 

3. A book is to be read from a distance of 4 ft. from a gas lamp 
for which the best intensity of illumination is taken to be 4 ft. 
-candles. Assuming 25% of the light reaching the book come by 
reflection from the ceiling and walls, calculate the C. P. of the flame 
which should be used for the purpose. 

3jk? *ifas c?rfi> RtCTfa to??i (>••-*«-) i« <5f*f cgf»pf 

(directly) <sto I .*. fl’R-^tsfl - 8 X 

i •« 

— © $i» ?rfa 

P *WC**tt vfPf-lfa ^ SI* 8 ^ ft*R ^f3Tl - p ?tfa 

.*. E■ -o ,*. P-8tr .\ Sir mm SITW I 

8* 



siIwr 




sfst 

1. What is meant by the intensity of illumination and illumina¬ 
ting power ? (D, U. 1932. C. U. 47.) 

2. State what is meant by the candle power of a lamp and 
explain how it can be determined by a shadow Photometer. 

(C. U. 1941) 

3. Prove experimentally the law of inverse squares. (A. IJ. 1919, 
D. U. 1930, C. U. 1941.) 

4. Explain the principle of a grease-spot photometer. What is 
meant by candle power ? (C. U. 1928, ’47). A 1(J C. P. lamp is- 
placed one metre from a surface. At what distauce must a gas flame 
of 18 C. P. be placed so as to produce an equal illumination of the 
surface ? (C. U. 192S). (Ans. 1*26 metres). 

5. Two sources of light whose candle powers are in the propor¬ 
tion of 2 : t are 2 metres apart. At what position must a screen be 
placed in order that both sides may be equally illuminated ? (C.M.B) 
(Ans. 117 2 c. m. from higher C. P.) 

0. Two equal sources of light are placed on opposite-sides of a 
screen one being 20 cms. from it and the other 30 cms. Compare the 
intensity of illumination on the two sides of the screen. (C. U. 1934) 
(Ans. 9 : 4). 


’RW’i wtPflws elfwrc 

(Reflection at Plane Surfaces) 

fa* C^T*i faoto VUjm 

^ Wl W : (*) (incident) 

■atOTfc** ftmvt favfft ^f<JW fafts; 

*1 (reflected) ^ l (*0 fawi faft* 

wa (absorbed) ^ l (*t) faw*t fWto 

fwl fa? m (refracted) ^ i 



I : (*) fa?lfa<5 (Regular) 

C*ft W\ (smooth) TO *W1 (mirror) «TOT* 
to^ 8 ftlCT faf*& I Ww ««[ 

\ «jfTOR* ?*H ^ fa«5fc ffcg) I fa) ^fanfsFS 

\SS\ //// f (irregular) ?1 ftfw (diffused) <2tf%*TO 2 

\^w//y c*to <*wi to (q*ri otero, ^r, TO** ) 
vWm, *t%«I 'SPH « PFtsi %. 

^H's fear fafas fa* TOtC*l!:*F«tC? *1?? I 

ftafl I ^tc* fro**!*! (scattering) TO l C*fa 

fafas «roic* ^\m ^<st^ 
cwfro I 

<ert*t%5 wftfsfl -fa ^ fa ^ 

<2f 1% *f*F5+ fiftW + <5^^+<tflfaT5 
^tOTi I 

V® I *M \: TO *? 4*ft m^T* Ufa 10 ^*fi5 Wl *raro 
( CTO 4*f5 f?*fa ) MM? O fafre mfass *$?tE5 4 ?°n OR ??t?? 

< 2 ffa*fas ^rfc§ i MM to? ^?? o ®re ON T>ft i 

4*R IOC* (incident) ?fa, 

ORc* «lfo?sfa<5 (reflected) ?fa, 
OC* <«rf*tTO fH (point of 
incidence), ONt* fagre 

(normal) ?C«11 *rt*Ts5*( f?^ 

ore ^fam on * ^tnfa^ ?fa io? 

W?fa cm* (Z.ION ?l £i) G*t«l (angle of 

incidence) to l ^tTO f?^ Ore *lfa*re ON * <$fa*fa 5 ?fa 
OR???J?fa cm* (z.N0R?1 Z.r)*tf%*TO <?*t«i (angle of 
reflection) TO I 


1 N 
I 







on 


2 a c*u vw ?*f«j w *wi vml *tf** ^i, 


^8 l faw (Laws of Reflection) : <2ff%*FSR 

^f& fim toi faf&$ ^; (*) oitnRra *fir, 
orf*5 nQ <jjf^rf3re 4*$ 3>IH>5C91 ^ I 

(*0 C*tt Li. 

«rT*t^iC (Normal incidence) : 3f*r CTO CTO 
^z*[ «*fe*W5TC* ^ S5C3 ^1 «lf%WfC* 

TOl*l ^^'3J z.i — o, zir —o. 

I ^F5l fif5R*t«J (Verification of the laws ) : 

$$ §*tfW w\ Tft: (*) faw* i (tf) Hartley? 

TO1 I 

{&) TO1 (Pin Method) : cm*'* 

(drawing board) TO®? ^ l TOOT XY «W 


I 4^(5 MM' *W5*I 
nt^^ll W 6 ! TOtara 
stc«h<* 3t*f 

^‘((reflecting ^Isilvered) 

^ xy ex *n <*ttre i 

•itf OT *n5c<? Pra L * 

p wcw 5|?«tc^ c*ire 
lp c<wi 
to i 
fwi L « 



P fTCTC <2}fow Offa^S *ttfe* I cm fWI 

W 3WI 31 $^f& <2ffo*R3 ^ ^ otff* P^<1 affoW 

L^ SffawSTC fS? WfCvj m | CFl^ 4$ ORTfil f VI StfaTI 



*rcr«f fkmfo 


V3^ 

/* 

Pra c * d cnte ^ ^ c 

■s D Pl3 *sff$ c<Pttt m\ *rt* D Pr C pRC* * <5$ *rf^F»W* 
Etffal Cl??! I 

PrsPri ffc$ *<i i PrsPj 'Q w^«i >rarhi ^ i LP m\ * 
CD C<T*n i>R XY mt* fa* §7tfatre ^fa® *<I I XY 

CS’ftc* ^}*fi5 ^4 I wa f*\ o I O XY^i ^*t<J 

ON frft i *)*rt w LPO c<PH ?fa, OCD stfa^Pre 

<sfa (2f*t“t *C3 I .*. Z.LON — 'srf 9 !^ C*^ l iNOD-stfa^ 
i ^ c*t e t 3tPtc*t *tcr c^^ii i *fe>s 
ftira «2t^rff«r$ ??i i 

LPO, OCD, ON «*rtara 'S 

SRtt *t<I I ^ *RpF5 I ^1 -2PR 

ffa*l «Rt«1 *?^ I 

LP'O' ‘S O'C'D' ml fat's ^n^ta 5 sfrc PwPl 2t^T*l 
*?n qto i 

<sm fa?rof5 faPif*5 ^*tfm •2fsit c l : L 's P Pr 

cnh® *rt*ftv» i§5tw* *tni 

qm i C « D Pr c*m® fstm ^*n 

L 'Q P Ptm ^rf»n ft* i?tf%ni <rrc*r i 4 *r qtPw opn 

c 'S D Piot jtf*n c<ft'5"" sire L 'Q p Pt^ra wra *rr 

*ITC§ I 

s ^*555 «®l s$ffa ^ **l 3ptT sffa^fa$ 33 I 

ipfm ^Tt*t fiicem pin <*TTC* (silvered) 43° <5t*f 

3§TO 3pfl Sffa^Pl^ 33 fal Ufas <2ffaTO3 3f2T Hm 

CW* (thickness) <£t^5 C3CM3 4 ^fati C3t3 33 l ^543 3«fc*t3 3-5fc 
W «tf’«c^:^ i w fat XY ««tt? ?wi ^ i 







W Hartley (Optical Disc) S 

*HJ % vfi^fS *Rs5«l (Plane circular) Ff^ps O «TC©tC<l 

v£i^f5 -rgj <©t#r Ttf*r« ^tc^i c«ra*ra 

W5T®i (vertical plane) G f*Nl *lts i 

5Pff^;?r ^*rra ^*f5 ^ 3 - 

■'ff^5jr ^jf5f(»o J -5»o°jvQ^^fg 

*W ^Jt 7 ! (O* - O) m) tffa 
^•c*r ©N ^<n ^rrc^i eirarc 
•^v-t O s^ra »o° *ira 
*ri ’rrc^ i 

N ^ 1%3 (aperture) 

^ft> ^*f qt©<i 

t/i S i N t%S 

^f5 Ft^sfl (slide) fail ^ 

^i i ttmrr 

^ ^1 ^rafft* ^ 

( slits ) ^K§> I *£& 

fas fail 

^rprra *itc 3 i vfi^fB nKs*n 

Tj^Sf m c 5 ?^ 

Cra »w 5 fts *t*n ^ Hd? §nra*i »° 0 -C-a°° ^ ssnw 
«itra i v^fc t*b *tsfo ^ fag fan 5 t^fa?r sstss 
-«rtfaii Hra ^ *rwtt=i i st^fa* o°-c s*ft«tw 
^*rc *$ i 

: ^f5 s*f*i 3faw N Ccw 

fag fal nfara gt« i ^ *re©*i tots* ^ft*r i 

^fags CO^ fa* CR *af<ra sifa*fire ^ i <*ifa*fa© sfae 




V019 




I «irnf^'5 *fa, *HV2*W 'Q 2}f%TO^ 

*fa TO ( 5t*fef TO ) <*TO I ( 2^ fs^R ) 

CTO « £ff%*TO C^tTO TO Stffe* ^TOTO ^$S5 
cTOfsfa ^f^sc^r c^n qtfc^ cq $>TO1 *iTO i *i*to fp i\f>w\ fpfhto 
Wtc*r *K«ts \fro, ^TO^ cto s ^rc^r to srforo c*n 

*rRraf^s s?c<[ i sjcto cto ^cfai *tTO ?<i i (fro ) 
«rft9|t^ afaia <2t33ttfTO (Reversibility) ; TOs fku 
z ION -z. RON i ^<m IO 'Q RO sftraoni ct cto ^fa 
^r*rf^© *f* <ifar i 

(reverse) TO I 

*> I WTC^It^t^ (Optical Image) 5 *JT^ O r’(l TO 

W (point source) ^tc^s #113^ 3^31 CTO ^ 

2lta^ Tl SlfcTOTTO *13 ^f©5J5 >43i*Jett3 TO^f^S 

^ cq ^f^faxs <n <*far3^ V* sif^.ft ^fS m* 

TO froi fb^ ^tr.^ ^{w 3f*rai to ^ i 4$ 

fafcfa f^ «m r^5 <2tf%f?W (Image) TO I 

«fTO :— 

(<F) (Virtual Image) : TO m TOTOt 3fa- 

CTO 3tfef ^1 CTO 3C3J «tf%^TO« 31 

ej^TOTO TO ftfw£ TOf 3 ^ f^^hl f^ l%fl *K3 3t% TO 
3f%3l TO TO ^TO f*W to I TO“ fk$ L 

^tre LO « LO 1 3fa MM 1 3*fa ^*tf>^5 ^1 OD 'Q 0 1 D l TO 
TO I to to L -1 f^^r® OD 'Q O l D x 

I L 1 L ^ f^ i 

W) ^ (Real Image) s TO CTO ^<5 ^ v l>rrft 

*Tfir* ^ «2fP®^?R ^1 «£ff%TO c f^ n<? 

«tf^ c^t^ f^^i *\w fro to <ro 



99 ^ <5rfc9tc*9 < 3^99 


on* 


9:9 I Tf«fc«1 (concave mirror) C3W99 9tfc3 £91 

9ffc:*i 9 ^*ta 93 ( <t > (*#) cw ) 

9. a i f9C*fa *tTsf9S7 " ’Pffa ^f*n^ &f* f3*i:9 ^*ra 9 % 

9K9 4t 2|fof9* C^l 9t9 I ^9l 2K9I9 ^1 If 9 I 

^99 fa* 9^99- 9fai9 f39:9 99 i f m «if^ 9tl, *t*h 


srsfa* c^-il 9t9 91 i £91 ^T9»t £C9r9 m c^\w\ 93 i 

$£9T ° ^&1-f<5£ ^ITC^f^ 3fcfa* ^tt*It<r% (Optical 

image) 3^ I W«1 ■?— (90 9fa f«9 *t:9 9t9 31 I (9) 9m 

2jfT'r-ri3 31 SlftW 93 31 I (9) 9far9fa 9M9 fa:-r 31 I ( v f) C, 
C^T3 99:9 sjfcfa* 93 I 

So I *ro$S| ‘Sffe'5 'Sffasfa^ • (Image by a plane 

mirror) ‘ 93£*1 Hc'l *tfrr *l*l*-fa^9 Sjfcfaw hfasi 

v,l^ ; (*) ?9l fa^ 9^CT §99 ^f*Tt §99 

;;r:^ I <9) H 6 ! 9?C>5 fa 5 ^ 9 tffafaCTi* ^T5 93R 93 « 00 991 


"39? Sffafa* 93 I 

w srctfarre^ <st«rt*l “ 

v£<pf5 I 3:3 99 ^3'ft> 3fa 
LA «51«T5fC3 MM 1 
AH-sri nC'Bi t9l ^f»^5T:3 
AL 99T99 *ffT9 5 r'3'S 93 ( 
■*9:59 ) 

3T3 49 LO <*f9 43rfB 
'SfHfaT 3ftr I LO Wff® 


^*3“ fku L 49rf5 §?tf-fa=*j, MM 1 


,M 



933 "^mf^ Slf^faT 91*11 9^«T OR I 9f* Sffa^farc 9% AL *3 
OR<3 rf r M 9-5T' 3f3^ 9^31 9t3 ^9 §9131 L' fa*?.* fafa>5 9^.9 1 

*K:n9 39J f**3l <:w^c3 L' 19999^ stns^faT sfarsfa 9^919:3 
9^:9 I ^£49 L' fa=£ L f^5 *9^33 I O f9^CT ON ^f%93 S;3 I 







Z.LON- L NOR, ON G L'AL 

.'. /.NOL-/.OLA; /. RON — /. OL'A .*. ZOL'A 

-/OLA I AL'OgALO fs^s? ZOL'A-ZOLA, ZL'AO 
- //LAO 0^ TOW) AO ^ I 

.*. fsjf^ ^(6 ^c^®t»tC^ I .*. L'A —LA .*. Lfa^GWH 

«i1%% L' I V w<c*K 

^*bi ^f^v© i 

(*) *tftei mri «rw. f*tc*ra «rtc*tfa^ 

^1 C?f^1 (Parallax Method): 

ww i Wes?* §*13 *re«tc^ *K c i BC m i 
Ij55©f3 C5C3 ^5 A fHC'tS C’TT^ I ' 5 H3 

^s f*R A 1 ipfot* WftT A 

faw* c*\n 

^r^tcvs a f*K^i ftst^ra «tf%% e 

s&c® A 1 fro? ^ ««» 
toi cawt* to ?n i cs-fare 
G*tw *raforr cq «Rnrtw a fro<j 

4tfof« G A 1 fTO* ^«T ftPttl ^ c*& toto ^Tf?£5 

^ i ^ ^*rtw cm ^rfesi A Ptc=ra fSrancn? g A 1 

fro* ^*!fl toj *itc*iPF* %u m\ *rtw ^n 

cW ?m (parallax) 31 l *n$ n©*( TOTO BC C3*TI i?H i 

Hi 3*tG I A g A 1 f*K^l <Wf3 fN ** I Pf3 TOG i A g 
A 1 c^Tt^f ^<j I BC G AA 1 CTO O cs *Br*fo W I 

A flft* «tf%Pre ^ A 1 I BOA 1 G BOA CW 3t*f i 
m ^t^n tow ^ii A’O g OA 3t*t i w ^t<ri >r^t^ ^ i 
^©43 CW f^l Hfa* «tf%9R fetfSrai H^T* 
WC^5 s!& CTOS C»m 

*»tGai *rta i 



fsaf 



TO fitfepSR 

W* (Parallax): 3<R *3 6* to ^ft ^;V 

CSrf'tfT* I 4*R ft* CTfSrf^ftr ftftcfa fftlS ftc^ 31 Wf$Sl *lft *t'4 
T »* C*f«l ^ >*-> ft: CWftr^, SR ft* C** 9 , 

>*-«» CJfft:^ i 4trtc3 ftfig ft* w£ *ft| * e^rni 

^tt*tfa* *tft*Jt* TO (Parallax) \ *t'$i « 

c*r *tr<*j *3 31 1 $*tcaf^ Tiffw a 
>.^ ftit°--f g A' fticsR 4* c^^ft^i r 4tf*M 

ftfsa 'SRTtW Cfct’f llfm C*ftc?f C*R TO *?C3 =H I 

«> I SffofatfW ^f-3r^ *W *1**1 : (Tracing the path of 

rays by which an image is seen): *«3" fi>3 <mi | vf^rtR MM H £ l, 
E CSPJ, L 'rf|*t*-f<Pj, L' 'ftftftv I L' stre E C5tC 9 R ^]\m ^ STPS 
ft* K r i S ^ c^-ni frt3 i L LO *j LO' catl ^ftl %f 
sftfsog j^i OK 'S O'S c3 9 rRft1 >?ftm sfftW'? 

C5K’{ * ftrc*i c&t^r *foft«r L' c^ftm i cwftr. 

ftaftft^ *fs' '<t*1 stf : (*) c<; 

:*R WP^I ^tftra ?fr< I (*l) C5TC ^9 '3fftftre C**H 

§*H mi atl« I 

S*. I ISC3H SlfeftW % C*U T3C* Wn’IJ fa^5 ^ 

^i sTv i to sfrej* fa^c* L ft^5 arts fW* qfasi 4*f ^fft: - ; 

*R C<W1 ^T3l C*<Tfe*T ^J* I 4% 

*,?e\ sjfftftre i$z* *rcst to ntsai i 

I *tr?fa if 31 ^3J5«T (Lateral Inversion): 

c^m ^s Tf'jp ^ c^ft< 

^5t3 I ’Sffa'Pm c* r .^ ^ ®t3 

sfiftcaa 'sr ^s ’ftf ^1 ^ta 

^it< c»^n ^ta fti cvf^ « m *T:5 

e I •« 5^1 ®M 



VU^b- 




v£i<K wish '9 

i ’tt’f *tf?R^ c^c^ii 'Q sjfefe?? 

i fscs P ^w<r firf^sfar i <rR 

^t*FTR #ll%1 ^tf% *fR 

/ 

- 5 rV'' ^ af5" ^t5|C^ Mf*ft<?f ifBv 

^tTO C^Pfl ^t^l I v£$ ^§1 CrRi 

’TajE’l «f^9I filf^fTO C*H1 <RT^1 
I $|f& ^5Tl <n<RR 
*tfTO^ ^ C*R TO* £R *tt«*1 *fa I -55‘PPR 

(Symmetrical) <RR *tf?fa ^3R ^ »l| | 

'os i erfoqwrcsra ftfeir ^fehs s (*o 

bw (Least size of the mirror) i (i) (RR *jf^* ■stf 

<Mj foftfc ^*ft e i *if^ fare* to c^* nr?:* i 

(C. U. 1915, ’25, ’29 ; P. U. 1919). 
2fat«l l ^ *R PQ <R’H *K C I, MN C*<N ^tSR, E njR C5R 
4i^M *RR I PQ<R S TO I M QS* $*R 



MR iTR i MRc^ 
M' TO *r 

states MR-RM' 

.*. m f^* «rf%f^ 

M'(«° ^BgTf)l 
KM* 

«ffisfTO ^ N'lM' 
* N' c*t*t I M' 



'9 N'C^ E v£R TO 


**3ft f%35 


=?* I ^ i^W PQ^ P'SQ C§*t TOl I *Tf$*i>T* 

M ^ f*^, N ^ froj isrfefro* M' « N' 







swtsrc^ TOTO fx\* Mfa* f^ i M xtx^ MP ^ P 
^TOfa^s x$$\ PE TO effa^fan 5^1 E ctTO TO 43s 
TO XX v£& 3fa M' X$X^ I ^Hfli 9 ! «R3 

N x$X^ NQ 3fa Q fagre QE TO alfalfa® 

s$3] E c&tR TO 43° to XX 4$ ^rf-ar N' x$zv ^tfTO£§ i 

.'. PQ-3*^33 Mfw ^tff% (size) l 4^3t3 PQ *3 MN43 
3ffa3 3^3 l MP 'Q NQ C331 iTR I 

MR-M'R 43 s PR « ME 33t^3M .'. M'P-PE I 
.*. M'E 43 w-fa'S ^ Pi ^3i*tw.3 N'E43 Q i 

■3343 M'N'E fai|:n M'N' 43 ■®i:^ ^3 PQ 3t3 c i t?f3l 
3TO3t«1 3fs l fan MN = M'N' .*. PQ = 1 MN, 

5lTgCT3 ifft’OT 3TO3 3*fc«t3 i 
<0 C3R x\$X TO3 CXI% TOt*iR 3T3 TOR 3 (A'iWA 
T3TO3 **ft33 >tfR3 «Tt?fa 33 3$C*f C3 *f*fR f3TO3 C*t<3TO3 
•^fafaq CJffac® •ftfc^ ? (C. U. 1929). 

TO 33 3TTO3 RS <R'93t(R PQ w*t«| ^rfar«C5 I ED *KC33 E Xpl 


arx, MN TOt33 c^TO i 
PQ 33133 RS C33 1 frR I 
C3'STO3 *£^6 fa=5 M xttt 
RS43 §*13 MR ^ iTR 43° 
^t£3 M' TO 3fas 33 
3TSR3 RM'-RM XX l M'E 
CTO 33 I TO 33 M'E 



M 


C3«3f*TC3 P f3TO **K 3C3 I MP CTO 33 I ^33t° C3«TO33 


TO&6 fa^M ^C3 MP 3fa P f3TO ^ttfavs 3^31 PE C3TO 
(Sjf33fa3 5$3l E C5fC3 TO 43° TO ^3 M' X$7S5 «ffa*Pfa^ 3fa PE 


*®rrpT^^:^ i 333ft M43 -stfafa? xtix M' 1 RS 3 §^3 N 3 i>R 1 




Ob-o 




NSc^ N' 3fifa 3*3 SN' -SN i N'E cqt*t ^3 i WA 3*3 
f^1 orestro Q **K to i NQ C3TO 3*3 i yifw f^t N 
?lre NQ 3ft *131 QE 3C3 '#03#^ ^31 E C5tt3 ^ 

43“ 3C3 33 N' 3^C\5 3ft QE ^tfaracs I 3FS3H 

Noq^ .2tfafa ^C3 N' .’. PQ 3^ 34C33 £w1t I 4*R PQ 

'Q MN^l 3**1# 3tft3 3*f33 I M'N' C3t4 3*3 I 

fpfa ED 3C33 CTOi *t^3l I .‘. SD - SN = t 
SN' — l N'D. 

EDN' ftfre ED 'Q QS 33t^3t*f 43 °n SD- ^ N'D . ®TTfafo 
EQ - * EN' I ««53tt «tC3 EP - \ EM' I 
«ltTO EM'N' fa^pr PQ - , x . M'N' - x MN 

3f^3j % i 4^*1 -stow f&n %T%3l «iftf3c*f3 3tft3 
33 I 3C3 ^fc>5 £iftf3t^3 ^t3I3 3f^» 3"33 fat3J3 ^31 3*3 I 

(?|) *f*ft*t3 (Movement) : D) fpfaC 3 ? C3 CVTC*! ^T3^ 

13*31 3t3 ( is rotated), 3ft ^t3 fa 9*1 C3*TC3 ^t3f$^ ^ i 

(C. U. 1927, ’41 ; D. U. 1928, ’24). 


N' N 



nm 3*3 AOM ftfc*t3 «W ^3*$t3 43 ; *Kc*t3 o f^ LO 
<5^3 3ft I AOM43 ^33 ON Sfa I 3C3 3*3 OR #ft3#o 

3ft 43“ ^1333 C3*t*l ZLON- £*. .’. stfawi C3*t3 NOR- / »I 





O'r'i 


to ^ Hm e cwi *t* tfm tottc a'OM' i 

on cm t« e c*tc«i «wf%>5 i$& i A'OM'^ N'O *tw 
yfa .'. /.MOM' - zNON' = 0 f to ^<T OR' 

•& sftr R'OR c^iw i , 2j'it c t *fkv5 

' R'OR -20. 

/lLON-^NOR-/_t .’. /.LOR - L2i 
fkvft zlLON'= /.N'OR'- /-t+ £0 

.*. z_LOR'-Z.2(i + e). .'. ^LOR'-Z.LOR-^R'OR 

- /. 20 . 

4$ ’flSOT C^t3 TOJ* *Tfat3J (rotation or deflec¬ 
tion) stfm StS I «TRf^5 TON vK c l C^t^l 

5<ltC^ I C^5J1 ^ I S*fa ^£>5 ^tnfvs^ 

<2ff®^f9ps ^1 i^fa ^Cv5 ^ fa&ft TO «Nfa>5 ^15 CTO 

nrs i 0 c^tc 6 ! 20 c^tw 

! *rfTO Ttf*l c^5i qvsro r 4tfTO fpfoft st3l 

'\ 

'^gi *ff%T?re c^TO ^ N*tl *lfTO I Sextant, Galvanometer «l^f^- 
^5 5!'QTT| ^ I ^tfTO<J faW TO tff'QSl I 

(*) (i) sftr fas *TO>S^ *HTO ^C*! *4=1 3$^© d 

to to v*i^ 1 (ii) <ro ^ s4i 

*srr*?<TO d ff<j^ to sfa g<n fp ^itN 5 to 2 d 

\ 

*fTO 1 (C. U. 1923, ’46 ; D. U. 1923). 

TO pjf& fpftP d WTO ^tC§ I .*. *ftfa<J W’fc'N 
d wro 1 

(i) sfa aro w4l d to to to H«t ton 

*v53[ TO d+x I .*. <2jf^fTO<J sj^TO *|CS d+tf I .’. «l1%faw 
<TOH ^ ^ TO I 

(ii) 3^J ^C'g Tr^'l ^ ^ OT ^1 fasts 

Slf^fTOS >e I b*H ^9 tfjf^facsR 

f ?^5 ^ x - d. . *. ^ <Sffa»fTORT ^C5f j (« + d) - (.v - rf) - 2d. 





W JTfe ( Deviation after 

reflection) : 

W '««a< fitsj *H‘I AM 31 sttfae TO 

LO ^ftr cartel *tr< OS ^f»^t i f%i ff^i ws 

^1 OR ^1%^{ *rfo I .'. /_ SOR - (/_ * - L LOR) 

“U-20 C^tC'l ^f^l qto .'. g^f%-(,T-20 

(*) erfe^STCi? 2 TO ^<1 M s 9 M' $$f& Hn S v^s 

0 c^tc c i *H**H *ifffal *irc5 i TO ^ AO -^f% M fr*fc e i O 

M W„ (/ -, W'/trn’t",,' c. ^T*rRra #Tl OO' 


M 'IUU/!.J.LLL> ^JVJIULL'JJ 'J*L s 

^J\ O £ ^t M' Hw O' 

^ fere to M' H £ i ?$re 

/ i^O 7 O'R R€fet^ csrfe- 

* / [= W I .*. AO sfe O 

A tr 

R /K fere Lx- 2 i , o 

M' fere OO' £T?T — 

* 5;, ‘ f51i z.-c-2i' ( 4»ftw /, t' 

AO '9 OO 7 M 9 M' ) .'. <fe £}fe 


"N' 

N 



X ! 

s' 

^by7/rrrrfn/fr. 1 ' 

4 0\1 

rrrr?m7/T//nv?ff^ 

mnnrm! n/u ;?'<; rr v. 


*** fear 

(.-r-2i)-(w-20-2.^-2 (» + i‘) I fsu *^re cn\ cq 0 -/-K I 




•^TC5T(W?I 2ff^TO 


0*0 


A Sff^FTO* *14 glf^-2-T-2w. *5Fin 3^4 FI 

AO, OO' '9 O'R <lf*H vfj^l W*tr\ i 

I Rays of light strike a horizontal plane mirror at an angle 
of 45°. Show how you would arrange a second mirror in order that 
the reflected ray may finally be reflected horizontally. (I*. U. 1932). 

TO 4^4 0,M ^\s*T Tf<*| 44° OM' W‘1 OM 

^rM TO7 (-> C4*t*l I /iLOaM-45 0 -._OiO a O, 

/. Fin^ OL 9 OM I .’. 

0,00.] fain 20 + 45° = i80° 0 = 67 5°. 

(^) yfe s 4 r *fl4 fafss Hfi *14 *t< 

sfre^TO c<TO 44'f5 2 (S%^to4 w ^ 4l *ii%f4^ *f44fis 

> ■> 

4^4 (object) 4>t^ 4^4 4F44 ^"44 ^Fl4 

>'*sjr4 34 i 44 4TO tr^«i 4 ^? 's snsfaw 444 4TO 

^ 4 ° 4*44 ^44 siftm i 

0) ^ (Parallel Mirror) vSlf^Sfit: TO 

<•4 M Q M' 44f34t4 H‘1 TOt^fr ■3Rf%^5 I §4 iFt4 TOT L 



■4TO M sjf^w L l ?>n .*. la-al 1 i M' *Kot 

L 1 4^4 (object) 4 ts? TO v£j^° M' HfI -sfreWTO 
*31 L 1 ^ L 2 ?4 l .*. L 2 B —L l B. I L 2 FF 43 4fTO 

M <2ff^TO4 *3J L 3 . 21 ^% 44 I ,\ L S A -L 2 A. 



*** Roth 

M' HC 6 ! L\ L", L"' -sffefn* J^CH I 

^f*6tC^S «KH*«f*l CW^fl I 

fvm (Theoretically) <2ffcfHCTO HWI ^1 

<2lf^FTO *TO*iM *rtort* C*rtfe 'S fofas (diffused) 
^ Ht3[1 3ft 

SfRs^TO^ *ft <Ht3 CVftl 3ft HI I 

U) *T*TC^tt«l «lftT3 ff*fc«i (Mirror inclined at right- 
angles) <2jf%H»*R 1 TO OM '9 OM\ iftfccfa H 7 ?®^ 
M . HTOtt'l v£Ht 

fKra L 

i OM^ 

LRL 1 i>rn 

3t5TC>5 RL-RL 1 , 

.*. OM ^ L 

LI £|f%f3^ ^'< > 

M j O^ T *ft$ 3f^ 

^3 43? L 1 TL i: 

$IH 3ftT r ^ 

L X T - TL 2 , 

«.^f» OM 1 ^fl«L>-- 

■slf^Rft L B ^3 <srftT3 OM 1 rn L43 e|Rsf3^ L 3 ^3 i 

.*. LC = CL S i OM HTO s?3J L 3 3 ^3 L* .'. L" 

R'-R'L* f%^ L z * L* fa 43^ttH nc'? 3T*i3l ^ftl faRftl 

43^ effete ?3 l ^ iSlfigfaw Hft3 * TO 

^53t° 4^ 'gfRsfas J$F5 CTO 3*fc«i Hfa £(fe*favs ^3 Hi 43* 

**t* &U ^ HI I ^s3t° HTOtC^ <H3fa^ ^ vftfa CHT? 

SjfeiftS ^*13 ^ | 



M* 








(») c$ 0 C^?t«l 'CRf 5 ?^ W*f«| (Mirrors inclined 
at any angle) s <2ffef*CT3 OM '3 OMi 

H 6 ! MOM t c^tc c l i O ^ ^ HOT 

(point of contact) l ^stOT WJ L ' v^ffc ^tOTF ( cq 
;OTT^ ftOT - &?§ *OT ) <OTf^5 I OM<l ^OT LN 

frR OT* L, <1^S ^5 ^ LN -NLi .'. OM He 6 ! LOT 

Li I 

Li OMi Hot 

L, 

sf^faOT ism OMi Ht*i 
L* ^ .*. Li O' 

— O'L*. 

OTt<I L 2 ■sffofo OM 

I " 1 

Hot ^z*t ortw c*$«ra u 

La 3?9J OM 

Htt Ls ^ 

LaO" —0"L„ I Li, L a , La—*flSs5 WOT 

HOT Wtt>5 boa OTtOT TOfj OTfB 5?} I OTt3 

H 6 ^ 4 $ <jf»OT -ssf^FSR 3$OT 31 ! 

vifen OMi Hc*1 «wc^ «tf^Ff9H5 5^1 OT OT L', L", 

L'"-"«rf^n sfjS^s ^fe>5 ’ItOT ^x»^c| w boa OTtOT WJ COT «srf%f^ 
^ffr® ^ I 

<8*OT5t*l S L'ON « LON fanffli OTretetOT 
OTt^ .*. OL'-OL I *£fesc*t srJtfafe eft t«l ^1 OT <?i OL 

— OL' —OL 2 —OL" — OL 8 I .*. ^ Hot "H-fa* Oot OT5 

"6 O fftw* ^P5 OLot c^ ^ *31 

OT ajRsfwfa cH ^COT *ifi% ^OT OTf 5 ^® ^ i 





Ob^ 




SjfefaCSa : & Ht 6 !* WXN mow ^ ^lefllft *R1 

3ft W ^’111 «“( y'" 1 )•'■(&) I W fla 5.°^ W“° I 

(8) *rffira *WOTI ^1 M •fn ^Rs (Principle of 

least time or path—Fermat’s Principle): nm <R CW ^PFsC*! 



f5Z 


LQ <tf% QR <3f^pf^ 

sfa I ^ ^ ^C*T Q' ^ 

^ <sj^t®l LQ + QR 

<LQ'+Q'R (C. U. 1913) 

L ^*ni LN *w 

to l LN 'G RQ^ ^ I 

^t*1 L'tvS C^t ^ I QIV 

c^t*5t ^3, L-^i L r ^ i 


/. LN - NL' i LNQ « L'NQf^fW LQ-L'Q I 4f?PC*I LQ r ~L'Q’ 
^Tfa L'Q' + Q'R > L'R > I/Q + QR 


/. LQ' + Q'R > LQ + QR 


( Reflection by a thick 

glass-mirror ) : 

M »^<pf5 ^ 

Jpfa l fjfft a **\ 

C^'G^l 

(silvered) W 6 ^ 

^T*?«l I 

fh^ 1- *rK i 
E-E<5 C5t*t 3tf*nii 



Li, La, L-, Li,.2t*fo «fW«jfsr <2fr%i% tf**11 I ^ 

LA H:*'i b A w i 








•U^R LA ^9 W AB 3* 49* 

& ^*! SfS L x slfsfoj *fft2t» (faint) ^ I 6 ^ 

^T5 LA sfajs «^l *T*r Wc*!* f^53 '2J^ 4 r ^%1 <* 

^ c fH^c* cg ^r<i < 2 tf^pf%^> ^ i c^ w 

b *zm G GC C=ft1 ^<TO Stefa'S ^ ^ #{%¥*iC^ 

-m l 2 fosto '±ff%R^ wi -m t ^9t< l... §*r*res; 

«{f>5% ^ I CG 9ftra ^9 a \5M F >*|f^rfa^ 

^i n<t ns -sif^^w L fl , L., ^ ^tos* 

SfPSf^ ^>*ra ^ I 6 \£t*T *IT*I3R Cf f c l ^ l 2 ^s &sr*l 


i cw <f^ ^tf^ 6 ^ 

?t^ ^ C9*ll ^tC^I >2}fo*lfe i 
^\ST^ *T^1 #JI V?C*I '2W atefar 

Lj \<j ^* 1^1 

Sfrl ®l 3 ^ C*tfk<*t*t (Simple 

Periscope)‘s ^2 5>?f& TO'4^ 

v ws ^ffS sinsw^ <wi 

?fw:5 i A M •« M, $ffB »*fa 
TOTO^ i s^ifTO* 

4$^ w^is TO^tra ^tfro a reto 
zWs\ m I §*tOT M Tf*fa ¥^ 

c^r grere =* fro ^tre, ^to<j ^«i 

Hw y>\ ^fro '<%*$ i ijy?ra c*h 
to *itwt*-*ftr M ftfifl *tfro 


A 



*TO ffcjf 


Mj ^C«l *ffTO -^TO?! ^5^fw»K< 
&fifrf*[v stfl fanfte fw fHre* cstc’f m i w-fo *rtfa c5r/< 
TO CPfRc^ 5T1 °ffe^'9 ^C9’«a ■‘51^1 CTtR^ w I 

to *ifw?t ^i ^f^i £wh cnfe^r^ 



3Wr 




-if WA | ^515 M H«|c? CTO ^t5ft<J §*tt3 

^jtTO ^*t<i wtf oni i *tnct ^ ^§c® 

f C^I ONI I 


©fc I CittSPF *Tt*f1 (Kaleidoscope) : v£$ C’TOtS v£i^f5 otffi 
Ws\ ^fi> «re1 ^ H s 'i *f<PN3 *>«° C^tC 6 ! «wf^ I ^ «}fC« 

^f& tobs Bf^n® <w «itra 4<pf& Bt^f% «*rtc^ i c*fcw- 

f|g %l W f®>5C^^ ftf=R C^ I TOB3 WfOS 
^f5 *PTl ^tCB3 Bfafe *(tC^ I vill TOB<1 Bfafea ^T ^W«f?T 
^rcfo* ^fCB3 ]^<N 9 ITC^ I H 5 ! *s*° CTO 6 ! *Nfa5 ^ 


<uc^j¥ ^tcB<i ^tBfs ( 2jc -1) ^ ^ ^<m 

0 i 

T^f*a <l°x^ TOB<1 <Tl *WTO «rfc>| 4<K *r*fo ?“fe' 

$*pN ^t^n *rctwn oifare *rto i 


i ^1 fafas<$ s <wt* 

?Koi *t%*i ^ 4^f& fsifift *hn sufepfo® ^ i cto 

w«fa stfaFfos <iftr ton* t^to fwre <sW$oi fftre* stfcfro 

carfare *rfc* i ?f%a *tf*c* ssfflfei ^ ^i cto^ 

carfare nfo* 5il i jKcto *tfrorS TOi TO** ntfoc*! *fa 

CTO Sff^favS 5fl #!l BtfalW fkfan w I flhc** CTO 

sifafro ^ *\i i TO**re Btfafw *$os oni m 

to i to* 1 *fare *itf% c*i ^3® ‘ 5 t®rt«f *£$ 

fafoss «tf^»R *ni $ c*ttB* to i *1 *fjtor TO^fa <wc<& to 

^^5 ^ I ^5 ^RF*n ’StftOtt* 

c*fRc« *!t^ i ^tcsitc^R *tftrt*i 
i ^tni c^^i ^tc^rf^ f^r>gt 


toii 



I (Twilight) 2 *15 fa e v5l -vpiftm %A 

N a ^rtcerf5f 5t*re #phi, ^grrai ^C5i5 551 5^re ftPw 

^ •ffost^pT 51 ^ft^rffa^ ^ i 

«nr 

1. State the laws of reflection of light. How would you verify 

them experimentally ? (C. U. 1913, ’15, ’19, ’25). 

2. What is meant by the image of an object ? Distinguish 
between real and virtual image. (C. U. 1922, '23, '38). How would 
you experimentally find the position of a virtual image ? 

(P. 17* 1919, '40 ; C. U. 193b). 

3. Draw a figure showing how an image is formed by a plane 

mirror and prove thit the object and its image are equally distant 
from the mirror. (C. U. 1923, '27, ’28). 

4. Prove that when a plane mirror is rotated through any angle, 
the reflected ray is rotated through twice the angle. 

(C. U. 1927, '41, Mb, D. U. 1928, ’34) 

5. Explain with the help of diagrams the formation of multiple 

images by two mirrors (a) when they are parallel, ( h ) when they 
are inclined to each other at 90°. (C. U. 1919, ’39, ’47) 

fi. A man running towards a plane mirror at the rate of 5 ft 
per sec. approaches his image at the rate of 10 ft. per second. 
Explain. (C. U. 1943). 

7. Explain why a sheet of ground glass becomes almost 
transparent when wet. (C. U. 1942) 

( IS—551 *TC55 ^ 551 ^55 ^tC«11 

5ftr ^fa5f5^fC5 55 C5^3J 5T[K* 

C*Nt5 fa* 551 55^5 SfC*T fasft|c*T < 5 $ ^5 

m *tus i m to 55 

5fa s£|^f5 fafti *tC5 55 45° 5^5 cWl I ) 





*lwN 

(?lt% 'SCSI £|fWR 

(Reflection at a spherical surface) 

t>3> i *F*f*| % cTO[ %<ti c^ft^ AB^ 

(MiMJ ^1 fs^5<! W'*\ (M,Mj) g 

5 ^ K * W Csthfhl **f«| (Spherical 

Mirror) ^n ^ w\ : — 

(^) (Concave) % 

^ ^C C R f'5«t*<l CW*T* (hollow) 
fw^. 5 <F&t:<F dR a s CTf RE^ 

Wrt I 

(*t) (Convex) ?*f«| % rf? 

«t fern ^ fw 5 f 5 ^ ^ s£<u 

f>^ stfw* ^ F*f«icn. H s t <[c^ i ab N-rm 
c*tRic*R m.M, ^t*t fw^ b*fk^ ^i ^i sbi^sj H*‘ 
MM, ^ »f ^f^ni ^1 v*fa i *3>$ 

f^rr?! ?*i i ( foas ) 

2ir$?F*R vsC^R V<T- 
(middle point) 

(Pole, A) 

^ (s. ftas) i ^'<]f^ 

A ^fcs f<Rtst<l 

«2tC37^ f^ ^ ^ I 

C3 ^’*1 C 5 ^ 

*49 C^Z^ spfm 



8 ••!* Tb3J 


A 



*K3*5l-G*ra (Centre of Curvature, C) Ti >lOT:n C 







?:-i CWre* 5Jjmr<1:^ vtfm ^afSvSV^TW'T (Radius of 

Curvature, CL ^1 CA) ^ I Wsl-CTO « wfa? 

3j*ft*J ^1 ^*17 (Principal Axis, CA) ^ | :qc* 
^f-f^j « C^ $$fi> faf%3 1%f I ^<r£rt fr^S *WTKMj 


**& Hw w s *t, 
^s-t Hm ^jf*s ftvfosi 
i Hw ?w f*n 
^[>1 c* c*m ^ttw c?r\«l 

<5^ (Secondary Axis) I 
v-II ^ <1 C*I ^£4- 


R 



f5| Vff5?p»m ^ swm 

«jf%9T 1 S *tf r *^ 5'? I \«t*H f<T'<J ( 98-s 

: 5:i ) M *t M' '^f*« ^jm' ^t^i >mu^ c w :<* 

^-*1^ (Aperture, /_MCM') I 


spT (Principal Focus) ; *]?U <W< W*^tC~T -t-';^-'^^ 

*i% ^Fars^ Hc«ra 

*r <iF“xr *rcwr? y*tJ ^ 

^fi* f<^CT 3ff^ C^3it?"i 

?<[ r<F' a -<i ^f& f^ ^tc« -<f*n 

^ I 

*T< 

"^Hisfri 

^ A^ I «*-K f5CU 

H •*}£"'£ ^ <-3^° 8£*{\ 

^QT\ -rfrc\ f^T<Ti tfm We-® F 
f^ ??Z* *fm ^ ^ I F G*pf^l <f! 


^•fS ^ ^f»*r qw> i 


/ 



sm r™ 






os* 

c-m*\ ^ l (real) w Hw 

C 7f.tf : 7\ (virtual) R I Wc c f3 ^jf^ A 
C^t^I w* (Focal Length) I AF I 

«HfR ^SR W^t 6 ! *ft*\ <2Kt^ C^Pt^R fad C3 ^ 
^<d *rfa (^Ft^pHSo! (Focal Plane) gc®f I mU Wtt 

■st«j fvf^i ^?r®csi ^ ^tf^c^r wtfm cq «Rn f^fe^ ^ 

vF^TC* <sr*C»»C cm (section) ^ I 

affe^i: faifafas ^1ws*r *tiffarc ^wcr «ffan *to 

C$ <2t s ft ; l *W C^% *fR «TCfV® 3CS 4^* 

?l*t* Hcr wfa^ A^ ’kts i 

gfarocsR <®w stqft *ito >rWai c^H:^ sift* <<k c 

«rf*raw ^t^s: R1 ^ i 

8° I C^t^Pl ^T5 (/) *3 (r) *1**# S bb=K ^ 

8€sr tot MM' ^T*tC®3 

WcR c^^, A 

Ht'R ^j-fatj, C 

c^ss i ac «2f*rr*f 

^ l «JtRl Sftfa ^3R1- 

BR-fra qTPttff B*ftR <fl T>^<* *fto 

R C*& fa^FS 
(normal) ^ I sjT53 cq 

c*ft ^jpin" *rfgfa<t fc*ra 
^ I ^ to CL TOrsl-^JPruf 
L HW ^ | 

** ^ fst3[ ’rtifl L .„, ft3t 

PL iW# HPU -4^“ ??1 *!<ft3 'sw AC? jrfjr® 

^sfl 1 ®^ i to SR LR ^tspjflr* sjf^spto ^ 





C’li^in 'o.'i 


-qw:? F ra ( sisr fto LR fn^ fwc^ ^Fsttc^) i 

*‘5fts^TR F sfifa i to ^<i AF-cw' 

^-/' 4<T **;5l-*TW«f'-r. 

5fart*l 2 LP "9 AC as to CL « 8 4 fto 

CLN I 

Z. 8t fkif zPLN-z.LCF, 8 8 to L PLC— ZLCA Vf% 
L R^ c^t'l z PLC (88 fsay) o zPLN ( 8« fox ) 

- *lf^TO C^t*l ZCLR « Z RLN ( 'Sff^FTOS to ) 

Z. 8t to zRLN - zCLF (mffa cm ?f*FTl) .*. ^-FCL 
“ -CLF Z. 88 to ZFCL-ZFLC 

Z. CLFfa^re zFCL-ZCLF 
Z. FL = FC 

TORI *£R^ L A^fa TOto FL 

«AF cm$F{p •*. AF = FC = ;AC Z. f-|.-(y») 

£* 

PL ^frr z. # <ito^ *$ w.3 mV 4fai9M 

^ztoros *r «(TO w firai ^r i 

.*. <ot^*i s** -’qareta *rt*rft*r * i 

STqft Rt<R Cft^ -stor-TOR 

*R SfSfR *lf^ ^ I 

8i l ^ (Rules of signs) : 

{?) wto <ito H 4 ! ?hc$R 

jp^ *f*T|lRs (positive) ^ I («|) iptft f«c^ ^i\K 

tto<J *«ftW (negative) SR I (*t) *r*T3 ^ 
^Rtl ^ I f53i CT’fl *rto R TO'S*! TtfR / 
■9 r *rR *RW i &QS\ tKr S^tCfr* ^tn I 

f&s m §*ttR to wi qfa—w-fa*i s&s ®t^ to< 
«RW, TOtoir ipR <H c fRR r i 





8* I SSR’rf* \s «r*fc«l3 ^3 (Formula): 

W ; wa *re s ° fka 

AL C5*r, A wf^J. C 

AC <2f*Tft tfsfR P ff*r^ I «KR ^F vK 6 !^ 

*^f®W (normal). .*, PA ^ ?$¥| T4 

AP ^<rR* ^ l 

'srft'R PL <jf% A<i fa^T?’? L R^ra ^1 LR 

'•RR<J fif^fera ^ I .’. ^t*f^ rett PLC — «ffW9R CLR 
^R c l CL ^Rpf L ^f«9W i S$fB fitfwfere 3fa AP 'S 

LR<T c^w-f^^ P' L^ effeRtfR <wft fa<3 l *lfaR* 
?Tff v£|<K «HfR ^*R ^^fa\5 I 

—P'LP fs^jt^r P'LP f*R: (vertical) RT«l LC 3R. 
tV<fP3^ ^ i 

.*. ^-p = ^p I AL ** ■** «f<IW ^HLc^ A* *R f«R7 

Ij ir \w> Jl 

*jrr P'Lr P'A^ **tr PLr pa^ *r-rrc *ri wire *i:r . 

. P'A_P'C CA-P'A 

* ■ pa"cp“pa-ca 

« 7A ^<1 PA-u, P'A-v, CA~r I 4? '^HR t 

<£R*j ^ ?<RQM RFtj P S?Cv5 ^Rfe^ 3f*H R*lfPs fa* ^fT, 
<R I 

r ”~ v ^1 v {u — r) — wr — v) *1 nr + rr =2uv. 
ii u — r 

firR uvr ml »N 

1 + 1 ---;.■••(>>) *mf- r y 

t u r / 1 

(*f) *r*fa % l ^ 4R 8 i fe AL 

jftfRS sftfa A <5fjf^, C C*3t, P ^*1* « 







AP ^ H'FSt*! t PA #H w 

*f?n AP ^R<1 ^ l PL <ifa[ A^ L 

PL ^<rft<l "Ttlfoa ^1 LR ^tf^fass ^ I c^pn 

PLN - 5ff^Ff*T$ c^ NLR CL^<I <jf^5 '«K*J NL 

L ^feere I $|f& '3f%^f*Ts PA '« LR *KP*rc c^ 
■$ r .3 fai *Ff%^ P' fw*^ w mi m p' 

f^5 I /. P' P ^pw« 

mi '2}'<fa ws*n *rfvs i 

sp l P'LP fi WzVZZ PLR f-R^-M (external vertical) 
NLC <PPI1 ^R1 f^lftrs ^ I 

.'. I LAc<P ^af ifPT.*f P'L-P'A m c PL — AP 

Lj L r X_y 

>R; vtn *\m \ • 

• P A = P'C __ AC — P'A 

* ' PA PC ~ AC + AP 

%** f^i mi PA:$ u, AP':* r 1 , CA:^' i ^]<y\ 

— v —r — ( — 7.') — r+:» 

ii u + (- r) u — r 



8 it l (Conjugate Focii) : ^ 2)'4W 

^ f^R c?f c<fM ^fec^S Sffacft "*W f<^T 
^*ts ?R ^ fa? ^f&re ^ 1 8 °^' ^ 

s s«t fes PL ■sinfe® mi LR <sjf^i*fsrs I »£HR RArf 



VS5SS9 




?lf*W ‘<31 TOl PL *lf%*Ffas5 3 fa I W 6 ! "SfTWT^ 

?fa^ ’t’l -2f ®jT^;fa*l | ^54<l ■gffafa* « *1<J**H 

<^ff5fl (interchangeable) I 8<»^? f^aj P' Tjfit AVO ^3 
^ P alfafa* nts^l ?lt^ I 

88 I £tfoF<CT* ^BR'Jfil f^«fg s mwT C'\ C^M 

fap fallfsifa^ ^f«PW f%irf& 3f%a ^tSl 

^1 53 I 

(<F) P fa^ ?fc« AQ ^f& <lfa PL 

L I v£|t ilfa •^fFsWiOT 7*L«| 

Fvfffi 3J5fJ fal LP' *\W ^<K &®?l ff<fc«| Oft^R ^?7I 

P L *K‘4 <stfR ( 8^^ « 03“ f&35 ) | 

(*fj P strs v£j<pfg <ifa pc ^*13 c^a C^i *w fan 

H*«t L' ^c*f 'ii? L P sifa^^ i 

CL' ^iPmTHw ^*ri t 

fat) ^ri w fan c*R ^fa *f*fr«i 3?n 

-srcrc wm *rat^rcsi ^ i 

fa^fS ilfa? C*l CTO ^tliJ ^fas C^tr-f^ fh* 
Sffafo ^tc<l I ^fsr ^ fiti^ 31 vSC^ 'SRJ 

'Vffarpf^^ ?|fa v£l$ ^Fsfaf TW^rl ^ifeaR I ?lfif ^ffatSQ^ 

'2f“n® 33 ^ fa^ <2tfafil«f 3&3 511 I (3) '2\'<{U ^fas 

C3 cto fa^ *fa% tfUffa §*ri «rafa>s 3?c3 i 

8 ^ i (Stfefac^i w^-R fa«fa s cto 3 ^ 

fa<55 33& '<31 ?ticN® 9 itc< i sirai* fap effete 3Tfr< 

<*%*! Tt5ll Cc^ C^.^ *fal LL' (8^ f5H ) 

« AL' (* ^“ f53j) ^5t°N*f frfa I ?F<1 AL' 'Slut* C$? I 

AL A - •sunfa^j C - C^^, AC - suu ^PF, F - ^IT c^t=^T l 
PQ 9W5tW sra I 







P ^lc>s PL aftf 1>T8 I ^f*fl gfsj^CiR F^ S|*fJ fvpal LF 

J t: r <J f%?^1 FL^?[ q&FS 1 * 8 5 j8s fsC35 LF Sjf^Pf^S ^fal I 

P 3Mf PC C^35 T<I IWl Gtfa?! L *m <*f*F5 =£3 

P 5 * 5 ^ *Ht s i ) l sfa L'P *r-;^ it r .^ t ^ <0$ ~<H 

P':* c ^ ^z<i 



■S^f'C 5 !) 

Q' *ttt8 


sffre i ^<ts PQ^ afHf^ P Q' *\\m ^T 7 : i ^ 
(position) '5 fa»3 w ( ey^C^i ) I 

% (t-) <lft W5 ^ w vfl'<°N *H«t C5fi> ^ 

et^S^T ^-5 qrfaql ^|5|C^ *rf*re w I 1*0 W t< w*r 

5^ I <5t*iiif ■‘Zfkfa >ra -wr# ^ 1 

8^J I fefipF Ppw' 51 (Linear Magnification) : <!^ « *tfi- 

^C 6 ! W8 vffc<F fa* Hc c 1 «8PFf< 

^ ^ 81 I -stfafam frfa* 8f3jf< (linear dimension, frtfj 

^ ^l ) >if^ -afafara 


fa^*T?* fa°s<i| HTO fa3*T«* (Magnifying Power) ^ i 

»WRf^«-« W5K ^T* t, ---f»8) 

8^ I fa^*K*13 3jJi (Formula for magnification): C’ft^ 
Sf^CT Sjfafa? 'Q ^83 fasfafa'S ^’fTCS 


3H1 ^ ’.— 

(?F/ ^FF5?f PWT* 2 b-wfkaC 

.£<^33 PQ ^fa^S 1 PA « AP'C^Pt ^31 PA«Tf*tfa^ 3fal3 



'SSb- 




AP' ^f*fl I CA ^ .*. 2|j%^5TC^ 

W53 c*P1 PAQ-^faw* c^FM Q'AP', PQ e 
P'Q' *t<M<[ W ^rci ^ (perpendicular) I 

.*. APQ ? AP'Q' f^nwi (equiangular). 


P'Q'^Q'A ?' 
PQ ~*QA 


m — 


PX2' 

PQ 


7' 

M 


p'q' ft*, 


PQ^ ^1 I C4f^l 


m 


- P'Q' 
P Q 


- v -^t) 

u 


(*l) i2|fef5!CT9 ? 4°^- Tku ?n?s fk$ P'Q 

5^4 PQ^ t P'A C*lN 1 PA 3TO AE 

’’stsptfa 3 ? srforfsre AC (fka P'A, PA ^it^i 

.*. / PAQ — /.QAE — / P'AQ' .*. PAQ -3 P'AQ' fo?w: 

PYY o'A i» v 

.'. m- ,- ~L' a - I Q'A ^» c rna^ .’. m- - . —(*fc) 
PQ QA n u 


^41^1, *t<W swifa^ 

^ 1 





CQ' 

CQ 




Jt<W ^ I 




•K.i IIV-'.'A ■A.[ 


*ffrfa* 4? T4.1 /// ?'; 


T'M R >s *R m 5*1 I 

81^ I m, v, u *3 f ^ *!**(# : 

(>) T5tM 1 + 1 - 1 ••■(» I ?f:TE^ y T^l ^fk*i 

vuf 







V V 1 . V (' A ■'-' 

1+ or — 1 .. m = — ’ - ( -lj-“ , '•■(iS) 

H f U j u x f / /. 

r, t=Tl in ^tfN 3TS I 

(*) O) u to 9«1 ^to I 

+ 1- .. m = — = -( — J--(^V) 

4*rfc=[ «, / sfai m ^<ri st* i 

(«) (^) L or r ~ : '= U 


n 


vr 


— r 
ur 


7 > __vr r — 

u ur 


r — v f r — v\ , v 

- or m = — ( )■ -(^ 

m — r \n-t / 


8c?> I ^5*1 tolH 5* S C^tto ■^TT^!'f' i & 

infinite') *ftol W&*( ^ ?to i 


(5f) 7 \fi^ *+ l -?- 2 -0 or 7 ■=■ — it 

v u r ^ 


— u 

■S’T^In ^ v« £ff%f<^ T7 | 

I toa«t s fijfrp?c^< **"*:< fw, ito sfc*i 

tomto toisfa wi wt« s (^) wto 

^ i .(’I) >pf fa i fa) afrto c>r^i fa ^t5i i 

faTnfa i 

<m ffeaj ^rt^fCTj srftfaCTa si^fe, 

i (Graphical Determination of Images) 

*ifafaw 3fPi, s ftofa ^ *fa c i ^ 

^<J I to 8 8 v 0 8« fkare 

f’jfS tom Ewe^i fa*f i ^ 



8 o o 


3<t*f fqau 


$33 ’<3t i 313 ^-73^ P s?f5 

3fal—>ij<rf5 W.^ 3f$T 33l*?3t3 'Q C3TO3 3<f fwl—^1 

*f 3IC5 f 


to) w* f«i s— 

(0 3^ £3£5 S ^3 <3C3 ^3PS* C33« 

313 C3 C^tH f3^/?#CT fa*5 331131*1 <31 ^3 I 4? 3311313 

3faias§ 33 3<f 0333^3 c*F3?tf ^5 ?3 (converge) I ^ 

«tf$f31 ^ ^ ^3 I -Stf^fw* 3<t3 <31 313 i 

(*) ^ 3 f^ 5 l-C^® C « WS wfTO S 8 M°n fos 

31 PQ CTO C^3 3lfe3 ^C^3 $33 31s1C3 <13fV® I 313 

2ttl*fa P f3=5 ^tC3 31*3—^$ ^CT3 3f~TO 331131*1 PL 3f*H 
« '133$ CTO C3 33T f<3l PCL' 3ftl <*fC3 '2flW3C33 33 3313K3 
LP' 'Q L'CP 3C3 sf^ral 313 I t^tC<3 C^-f3^ P', Pv£|3 '3%f3* I 
3353 -?irft3 Q f<^ 3$C® ^.33133 QA 3f*fl '3f^W33 33 
AQ 33133 -Slf^fsre ^3 ^3t° Q3 -srfofal Q' '®CT3 $33 31C3^ I 
F'Q' «IC*R $33 &T3 I P'Q'f PQ3 -Sifefal I $3*1 CTO C 

« W C3TTO Fv 33 ^C<I 3fS« ^3 I '* 

C5lfe ^3 I 

(>©) 3I3JT51-C3S® C^ 3R3f?^5 % PC 31 CTO Cc^ 13^ I 

P PL 3f% '®3C a ^3 3f^s W$3t<3 3(%3l -^3^33 33 LP' 



3C3 313 43’ PFL' 

3Rl F43 331 f<3l ^1C3 
3^31 *CT3 3ffT 
<31131*1 L'P' 3 i r < 
3f%3#^ ^3 I ^1CVf3 
C§ 3 f3 ^ P', P43 

C 3frlCA 



^ 8oi 

^ ^ ac to ^i pc^ p'c i ismfafs 

*Rt*i cn pc-P' c ^<m *ifa% p'c ?urK 

Tft y ^ jw f?l CC^ <tfS^ ^ l 


Q' 


(8) TO TO^I-CTOT C \S ^*t3 (?Pl^l F<43 3^*fT 
*wf%\5 S PQ WW ^f%T I P 

^fa-*CT* *\ f^ ^ 

’rpbsh pl <ifa 
^ ^n^f 5 c cto 

w*fa <5rf^t<r 
PL' ^fa-2|fawR3 


<1<I P' fa*(F© 

TO I .*. P^£H 

2ff«fa*P' <£Rl TOf¥ It35 



fsucsi Q^ ±ffafa* Q' .*. PQ^»^ P'Q'! sfPsfa* P'Q' 

^ fa^f«5v$ ^ i F * C^ toj *if^$ i 


(<0 to g^tot wfa®: 



$?\ (>) m ^[3 fanfl*® I 
P rfr.T© <5tf5 #JJ ^f& 
-^hr wsata 

PL sfa « C c?m 
T$Ui tr^ PL' 

<jfa Sjf^psjOT *t<T 
?RTW*t ^ 

TO*! I *Kr, 


(\5?) to ir*fc«fa arofa*^ ^s c*t^OT* vw : 

P ^F5 3fa-4^f& WWH *ff^ TOW*T PL ^fa « 




8°* 




C PL' ?f*ff £}f^*pTO3 *R 

*Wtaro >pif OpFJ^ Fire ^'<T fvf^l c^31 C^ T<T fall 


i fsfal <smft 3 fa 
^ |c_p c^t^gj t^rai ^ sifcfar 

^*13 ^c<i 311 f^tfw* 
*iw fa* 

P'csTror .'. P^<i 'Stfef^ 
P' i effefar Q' <TO3 
§*13 I 'VjfTm PQ' ^3“ 

TOt^s 5|t^s ^ l 



l*p *f*f«j ?— 

P ?fc^ ^tfS *.fn - 4 <f(& ^C'SR ^fW*! PL « ^TOfS C 
PL' ^f-U *13 >MT‘-*C3 F'SC 3$£T FL ‘3 

CL' CW\ 3<tf33 TO 5*1 I $5fW P', F^3 Stfefa* ! 

q^ q ^ 

CQ<? §*i3 vik^f .'. 

PQ3 eiPsfaf PQ 

^‘vs ^ i c 

<*rfafa* «pw[ f c^f^l 

* fiS^sl i t^\ cmw fear 

*rra C3 ^ §^*r ^‘ i 1 e i c*i c*ro r <i^ : 31 c^r *tfcro 
aifafa* cartel « ^ ^ ^ ?C3 3t&3 

<2tn»fa? ^ fg ) 

Of^JS fw*sfa TO *ffTO:—u ^4sn + H^fW l V *R 

«tfafaw + «f •fFH3 5 , stfato - ^«fP5!^ ; f ^t 6 ! 

+*f«mr^r h^*i - i 




C?ll®1|<| aqi>os* w i*i 


«* i >rt?ff?*t 


'5^551 ^ 




f&U ^ 

«lfofaW5 

gfofaw «fl% 


> 1 


'j-5|; C^t* 51 ! F-3 

i*n»i 

^3 ^3*5 3 

* 

5 t « C43 51W 

8 S 

C « F43 3)W 

M M 

^333 

'5 1 C r .1 

8 *i 

C 11 

» ft 


SI 0 3 F43 *t?f[ 

8 * 

C « «l>i'K5I<l ?IC3J 

»» »> 


* 1 KCi 

8ft 


** « 

1 f3 

* : F « A3 3JC3I 

1 

< do I 

1 i 

1 

3*^*1* °l - 5tC'5 

j ^ 3 . wr^i 


* 1 AC5 1 

1 

1 

1 

AC5 

»> »» * 

i 


Vf'sf®] 

t^-i 

f&3 ! 


! «gsf* 


i i -^sfltq 

1 

1 

rc3 

' *Wr,C*ll9i1 

1 

7*1'5 * 

3 1 \S A <1 sc^I 1 

1 

O : 

I ' 1 « Ail ^31 

II »» , 

•• 


<t*> i ^ 

(Verification from the formula) ; ^ — \ «=* “ ^ 

v v u t r 

<« 5 ^fffe faw 

f-<N 5T<T :— 

&) W*f*l 

(i) *T3«lffc*n *a-^ .'. X “0 •'. 1 = 1 

u v J 

ji• -/ =5^31° .sjfefoj FC^s ?ff^ tn - v ~ - ^ 

u -<- 

/. ^1 'Q ’tfS 55 I 


8 o 8 




(O to wlar « *rc*n s «>2/ <« ■ • ^ 

s ^, l > l 4Ts < ) ••• » > 2/-^ >/• .-. ■slfcfw F a C* 
wi*!***' *npi»«--;; •■■ *tf«Pn S^i ^ ^ 55 

r<H 

>_ 1 2 _ 1 = 1 

(>©) ^C^5S u “ , '“ 2 * •'• ^ «"r r #■ 

• =5v®?m *fafw c re ’tfrs ^ i 

* • 

-l ><3 ^ 

/( ^ 

111 

(8) TO C « F cfft *fOT S “>f * <- Y ■• a < /' Q> 2f 

• 1 > 1 - 1 9 < 1 - ) ^i 1 ^ 0 9 < L- 

• • „ ^ ,’ t f 2t V 21 

-. r<»c g >2/ C S ^ ; 

,„ - -;; ^tw -■>« •'• sir^ «fluff* 551 

(ft) TOFt«S "flff 

r »«c | ^ 1 

WI «_^—-j* .*. -Sfpsfro ^i«t* r^fre ^ i 

. 1 l -' = 

(*) TO F$A? Wis •• v -f u 

*«TO***ni .*. *mMW ■*. ^ ^ 1 

(*f) S *lTO*f r==<^l 



w fpra- tiptfam *<r$ fVi 2}R-f^s? 

v .-fkt 33 i 

(^t) w*fa % / mi^ w i .*. 1 + 1 - - \ or 1 

o n f n 

“ - ] r - 1 RfR <IT 5 T^ 3 ^ V >T 3 3*1 I 

f u 

^r\ rfi ;e| Sffefa* ^ <5^ W I 

>. 

li) <^R M«= -c ^*R n = ~ f ^<!t c <J^ WTfatsf 

c^Pi ’ttS'S ^ i 

(*) ~*M n>o ^ <-c ^e®M !■<-/■ ^ I ^e«f' <? Q 

^C*fl ^tW*l ■♦[fefo* C*Pt3* ' c i ^J-f<r*tf<J W.iil ^tfS^s 33 l’ 

tfK i 3J3fT G^pT^C^ ^SPJW G^Pt^ 5 ^ (Conjugate Foci with 
Principal Focus as origin ) , Newtont£|<j *pj ° — 

r— 

^^c c i<5 a <^< f i w 3itf*rai L + 1 - i 

V II / 

i '-rwi c^r-pi 3?cr <j^ '*3 <afrfer« 

*?$ *RP?J -5?) i 

1 H- 1 - 1 - 4 $ vw.* f f ^1 i iC 1 TOI *Tf? / + - - l 

V U t V H 

^\ uv«~u* + vf ^1 /*:; — uf — vf-\rj ^ — / J 
<1 u(v-J)-f(v-f)-S 2 <rt (»-/)(»-/)-/-. 

^rR ?r c*Fhf*T ^ 'S ^3 *MtaK*i 

A’^y .*. x-u-f, y — v-f. xy-f*.U°) 

*£fttC=* / <HOT^ 31 OTW 3^3 m C3R, / 2 33 33# 3'4W, 3T»3t° 

3^1 ra*t3 ^cbs ««pr 

3^ 31 1 3$ 'Q <2ff®f#f 35& C3*m»!3 43 3ft3 ^rfVc^ I 

T\U *> ~ </ ^ ~ >f I 




*•* *lto toft 

to TTO Cto ftfft to 5T<fTt^ <ftoto ^ 

<lto3 f<*to to *lto I 

tftf I 3nffR51-TOt*f 'S tofa (Experimental 

Determination of Radius of Curvature and Focal Length) :— 

l*) W5«! *F«f«| : 

W *rsfit toife (Parallax Method) : % **ft<r| 

O (o) ctontffe C*I C^ft 3J^Tl-C<P5r CCU 

C^ft -Tffto ^3F5t-C*C3? 1^$1 '*toto 5*1 I 

\ ' 

4*rrw n-v — r. <5IftT3 £-/; 

ImT 

S C^t& ~<fto l Q<I to PQ -sirfe | ^f3 M ^l<(^ 

c^tiM’jfS toft ^to-to* ^(t?n 

wrtos to '<rtfa 

cstc^r PQ to ^9 ^t?r<j 
t\\ afoto P'Q'c^ ^ w 
cmw ^ fto~« toi '« 
■stfoto* w<\ risto qrtos 
«^f 6 a c^n to, cto c* to 

%$Us *W *31 to 31 C*R I f*lW3 ^Tft ^fC3 

c<?s C i P K=ra ^ w ’it’ll *pr*-tto to* =/. 

*t3«i 

w 

-j -| o 1 

(*) U-V*tafto + - -' i^r.=i»«»wt 

v n r t 

mtto r / *rto **i to i 

^ift’SpI S 4*ft D «TC TO E 3*^1 to M <to to ^\US fto<t 
^ ^ i ^ Afro* ^ w* to i 






8 o ^ 


«issf*re ^tps a ^src <jn ^t^tcns mts 

w«fc*ra ^ ^<rf 3 <* ^rre i c 3 N I 4 ’U 

^fiV^ cw^hs^s *n%3 ^Tfa 7 :^ *iffa 4*f& ^i's sffafa? 
’tf'5^ l ^Tn£C^ f« ^tftpll *IWK^ ^<tf8 '<^*1 ^1 afefa* t5 
^ **lg ^ i c^ 
f^i H fi l ?$re fa*fT3 

8 3P;RW 
3H I s£if ^ ^tapCH 
-=» ll s u ?>$ I 

*t$TC*II r 'Q / 

‘4Tfr3 I 4lfe$ 

*H c, i fafsa f 

*\ 

3T*I I ^J 5 ? 4T4 « 



a os»* f5"5 


^ z- w i -sirere 414 / 41 y 4tfs4 ^4 i t?K*4 sfs / 41 r 44 
vu s?C4 i 


i *\w *m^4 ^ w.^ *4444 ^ i <1$ 

2ifTsfacro fa^V»K4 nt'Q^n sra i 

(O «f?fa % t?^ Mre *K34 ^44 4pr ^frn:^ tsu ^ 

*19 ffa* ?n i hMot 43Fs1-4JT4T4'4 ^ c*ft**[-*F 44 ftf-fi 

(double convex) L ^044 4T4 I 4*3^4 

nq 4t%4 ^fi> f*R PQ 4pi 4rsfC5 fnw P 

§44 i 4’M c=OT4 C4 fv?$ ph c*\f ^*f5 ^ 
effenrc i Mc<? 44f|4i vw ^hwpi qtsire «r®f^ 
PQ' 8 r-w PQ4 ^4Tt^4 4C4I cffi W (parallax) 41 ’tf:^ i 

vfit ^ 4^4 p stre 4fa^ <^^4 A 4^1 

C*CT4 44J fwt ■2tfo J ?xS (refracted) \$?tt ^f5*re5TC4 
B T4^ *tfe4 44° *1W A' 





Be* 




C*1C^ *1^3 ^t<11 Pre faf*tW I PQ' 

ptw pq 7 3 k*ts ?fc^ i ignore ^i 3 *m| to* w ?ftfm 

TffT|-*JPiPf r-M/>. 31 *K<$ 3C<I PA C*CT<I 

*-;■<j mi *rc />c^5 s^c* ^ c^*=i cqc*r* w PQ$ 

pq ??C* I 

LM W *t*f, M 

\ 

^f'Q I C^J^I '9 PQ 

m 

*tftrci •str ^.fg to 
vij^i cm *j*Tt?n 



fsar 


£ r?,r*cT c^^ c^c 55 ^ ^3 *tf^ /^ *ff®f*CT* 

^ i L/> i 


/. L/> - LM-M^-r-2/.-Ui) 

PQ TOC 3 * cr r -V 4 >i lr<c^'l <UT 5 C* L T>ir~t f^fssl WSC^i STPTCI /vfic 
fares to *fTO i ^ to°i *fs / *£c* i 

ft'b i ff*f«1 Q>*T{ (Identifica:ion of mirrors) : 79^ sffafac^* 
S^.fa '9 -srtef5 C*fa*1 4^3 fa *f* ^ CRl *t?l s — 


flfefaw «ff$ 

«t^CTs -ST 

c^m 3 33 ^TOtffa « tf*fc e fa n*5tcs •• - 

JJ 513=1 

(•.man, ^irera « *«fcm £*c** v.*j • ■ 

3te@l 

C^itSrl « f33f3S fa<3l tfa^l « f33f33 31 ^333- 

^ 33=1 


GS l *f*fe«t* *5TOt* % fafes (optical) *C38 9 3t31 

^ ej ^5^5 ^ | 

l^P) *T*fa 2 ^f-Of^n ^TC31 (looking-glass) *fTO*r He 4 !* 

i ^rtRT* fasfaft^ m *fal : —fa) *rft3T* 



'St*? 




5$C4 I 44^4 41 MK ^414 ^•ff^«t‘5f %$ ^lj> 
5 ^ sff^^?j ftf%g ^*r fifs* nnrctw fifths 5$C4 ^ 4 < ^pri 
5$re ?:4 4tfc4 41 ‘«rrc5 3fef4* wf^s cwrS-4^ 5tC4 i 

(4) 4t£54 C44 44 >6 44)4 ^$C4 I $51 41 5$:*4 C4 C4T4 

*f-M 4£4J ^Hns4 cm 6 ^Ps4«14 C4T«! 44t4 34 41 44t «fef4S f44^ 
54 i ^14414 ^44 ^t^4 w 4Tf4c*f £?fT4 « 4cqj4 *44 

-JX C^sf 39 I W> <314414 Wra 41^4 ( “ C 1T<J Vf ) 
(silvering) «1»| s^l <5JC?t^4 l $5lC^ 414C44 3Fs'p*n4< 

C&C4 4l^s4 ^C*t «fp44^4 4'4^ 5 4 I (’sj) 4* Kb C*T4 4F14 4*1< 

*ttfar# "41 I 

(»0 «r*fa % 4*14144 444 4’f4 3*1 f44Pf^ 4-P44T4 W 

^4T*f W*fa 4J43T4 '441 54 I ft>f%>4W 4t4 4t4 41 *H14 f»^4 
CffN414 felC44 ^34^*1 f?*fa 414314 4>'C44 I Inte ^ 

4^4 4bQ9l 914 I 

C9 C4R &45C4 41^4 ^ 4TTC:*: 

W^lft <3W4l 4^*365 «f^Ff^ 3^1 4^4 fw frfei 
I <4$ fK®! 41 vflfac*! ^ 4fal3^ 

^1^44 •f-BtC^S 5P941 41$^ I 

(Reflector) <y\ 1 
^ffS4^4 v*)^f5 fafiii f«»C4 ^fC^t:44 
#1*14-41311 914519 I 

fF*f«j (Parabolic 
Mirror) ; d)$4in AB HC44 ^Ps^qR 
'5C39 C4 C4t4 <3“r*f *tp£^ 34mi*T 
4^119^ 44] C4f44 Ft^s 54 I 

3^4tt ^TJ C444C44 fwS C4t4 ^FRl 4tR^ '2}Ps^Pl^ 4^93* 

3^91 9^9 9* ^4 ^1$91 *K? I 4I>4?tTft, 3?mf®t. 






8i. 

(head light) 4^1 ^ W I 
$\m ^ srtetts (search light) ^ss\ 

Htt* c*Ff*E*T (Arc Lamp) ^ I ffOT 

^ cwtri my i ^tc*n w cto fa* my i 

(*t) if^fa s «icw ^q*t 

w|t-<?*3i (field of view) c^ I c*f$^8J *n>3 ^RR- 

*t*fa (wind screen) *Jt.tf fcs?! ^ *TffiR ^TC* I 5R* *FW sfR 
Wf>5 C*R <£ffafa* cwftfl JffatrTC ^ I ^*1 C*rr»1 « 
■?S «ffafa? *fT^1 ?fo fal§ t? 1 *ff?^t*l 

^Wl ^ ^ ^5 <5itfjR?! >TO\5®f *J^T* *31 ffll*T3 

^ i ^ TT«ft«ra ^ tstR wrs yrti* <*t&s 

s r^fari ^ i ^rwra fafas *fa^ra 

S?3J «RP « s fTlZ ,ap t ^*T T<J ^3° **i *t1TOt3 

*f?Rp ^ *rf®*RT TO *r*fa ^J*5>5 ^ I 

fa) 61>t\§t3Ff^ <f*f*| (Cylindrical Mirror) : v£)t *t*H ^Tf>f*R 
'Q ^t°f*t* C9ft«ft?r i tstre ^cp i%r <3f^fa? cpi my i 

^ s s (>) fe wtt* f^ro i 

(*) ’jww ^af «, t> «2T?fe* fw-m& *r?*rji fm i (®) *rh 

*S?TJl tfWl 5?tt >5t*fa f535 Celtic? 31 I (8) / 31 r PtH* « 
^9f H‘1 *Wt3K3 *1*551 'Q &g*T I (t) W **[*[* 

*PW '9 (TTf^l ySSK 5^^ jpr nq ^1 I 

1. An object 4 in. high is placed 8 in, in front of a convex 
mirror of radius 10 in. Find the position, size and nature of the 

(C. U. 1942> 

^5*T ^*f?r ^2f 3 + --^ . . 

v u r 


image. 



-slfWR 





cv.*$ v ft* «r? ?$zn i 


__ v ^ 8 * t 
U O X It- o' 


.*. ^t?R5-8X*-^ |ft*. 

o o 

2. A pin 3 cms. long is placed with its middle point at a distance 
of 1‘5 metres from a concave spherical mirror whose r = 50 cms. 
Find the position and size of the image formed. (C. U. 1925). 

^'t\m ti-iio cm ft:, r = «o cm ft;. 

^**1 's?® * + * - * u-«. c>i:ft:. 

sfftft* cm ft: I 

m = v - c ° = b .\ #ftftm ^ x * ^ c>i: ft:. 

M i *« « * 


3. A concave mirror is so placed that a candle dame is situated 
on its principal axis at a distance of 18 in. from its surface. An 
inverted imagt three times as long as the candle flame itself is seen 
sharply denned on the wall. What is the focal length of the mirror ? 

(C. IT. 1930). 

u-ib- ;/«-« i m — 0 v-mu = oxiir-ts 

it 




v 




* + * + * 

48 y 




4, An object is placed 28 c.m. from a concave mirror whose 
focal length is 10 c.m. Find where the image is. Is it real or 
virtual ? (C, U. 1933). 


Z* 

Wfeft* m i 


u® cm ft: ftfc®ra v 


• * 


V 





5. An object is placed 18 c.m.s. away from a concave mirror 
whose/^10 c.m. Find the position and size of the image if the 
object be 4 m.ms. broad by 12 m.m. long. (P. U. 1928). 

u = cm ft:, /- >° cm ft:, v ^ v 

* + * - * . vwt cm ft: 

V ibr 

V 84 . ki _ 4 

m «= = — ib- — 

U * 8 

c 3 !". ft: ^ - 3 c^: ft; 

l “i8x|-i4 c*: ft; 

„ tfwsl - ’a x | = ■* c^: ft: 

.\ sjftfaw ^tfft-(^‘4 x 4 ) <ft: c^: 


«W 

1. Distinguish between the following term 5 ! as applied to a 

concave mirror (a) focus, (b) focal length, (c) radius of curvature, 
(d) centre of curvature, (e) pole. (C. IJ. 1941). 

2. Prove that the focal length is half the radius of curvature. 

112 

3. Prove that in the case of a concave mirror + =• - 

•/’ u r 

(0. U. 1930, ’33, '40 ; I). U. 1938 ; P. U. 1932). 

4. Trace the changes by diagrams in the position of the image 
and its magnification as the object is moved from a considerable 
distance close up to a concave mirror. (C. U. 1913, ’33. D. U. 1931. 

P. U. 1937, A. U* 1932), 

5 Show from the formula ^ ^ ^ the variation of the position 

It, V f 

and nature of the image when an object is moved from a great 
distance up to the mirror. (0 U. 1940). 

6. At what distance from a concave mirror must an object be 
placed that the linear size ol the image is half that of the object. 
(D. U. 1929), A ns. 3 f. 







7. Draw diagrams to illustrate and explain the formation of 
real and virtual images formed by a concave mirror. (D. U. 1929). 
Why only virtual images are formed by convex mirrors ? (C. U. 1022). 

S. How would you find the radius of curvature of a concave 
mirror by optical means alone ? (C. U. 1920,1934). 

9. With mirrors which you can see but cannot touch, how 
wonld you determine whether they are plane, concave or convex ? 

(A. U. 1918, C. U. 1941, D. U. 1927, ’93, P. U. 1924). 

10. How would you test the quality of a good looking-glass '? 

(C. r. 1929, D. U. 1927). 

11. State the reasons why the driving mirror of a motor car is 

either convex or plane. ((}. IT. 1942', 


( Refraction at a plane surface ) 

ft V- I TO pf?1 

^fa ^ cartel W W.3 4 fa v£|* TO 

fafat ^*13 TO (obliquely) 5? 

(surface of separation) sfaa ■sifs^f 

?3 i *fa* 4? i\fa3 

*N 

i 'Aim <ifa4 vffog ^F»tr 

3Z*\ | C3 3 fa 

fw 3Z*\ I fasfa (Sjf^TO 4 fa I 

mi'A ^CWi 3 JT®4 (optically denser) 3tz~*\ ^fa 

ftc* ^tfagi 313 w ^ ? <fa 

^.3 313 I <lfa '5 Cffi 

*1^1 *11*0*1 *MK*l ^ • 



818 




m *3 ABCD 4 *® *KS1I 3^ I AB 3tl ^tC5<T fastis* i 
IO ^If^JCsr ^ TO ^(tfall AB fastifOT O fVtf* 
frw©tt3 *st*ffe>5 ?l<rl ^15 OR fsa TO sfenn <lt? i ^C3- 
^ O NON' *tfwr I IO ^inf^s i OR 

sif® 7 ?® <if% i wfira ^ 
^f@TO3 *wji c^tTO (LION) 
C^f*t 43° etfe^vS sfa 'e 
^f%TO3 mr* c^TTO (zRON) 
at.%*TCM C^f*l (angle of refrac¬ 
tion) I 

cwr.fsaj *f v ] (rarer) ^tc^? 

^ ‘2j^ 4 f c^t*i > 

3B5TO C^t s l T'i I 



3F&33 % ^ '<tfTO o— (^) W3 fa»N-®C*T 3fal3 *T Q f 3tf%31 3t3 
STfaftSl 3?t3l *J3TO*Tf3 TO I IO 'S OR *I3TO*I1 4 

(*l) <jf*& ON ^fgera Wf^» ?fC5| $51 ON' *rf®®ra 
.^n®^ «rr*t«C=l (normal incidence) 

^r-c 3 fw wrc i (At) io w^*r or' to ^« 

Ca> i £fp5*B8£«tfl (Laws of Refraction) i (^> 

f^^CxS ^f%5W 'Q etfo 3 ?^ ^fal 1 

(flf) fafift 3C<3 '®TOf 5 F 3^3 ^ cwtif 

7\fa (sine) « 'Slf^^ 4 ! C3TO3 *lt$Cini 3M* 53 I 

t<$\«\ - m 'Q affeW CTO — O' $3 TO *---f, — 4*3* “#* C^TO 6 ! ‘fa$’) 

sin 0 

CTOt3F fffl ^(faTO* Willebrod Snellius43 
Snell’t T^m 31 Sine 43 TO i 




’Weot «ifTs>ra«i 


8:e 

'fco I (Refractive Index) : a TOR &Ub 

b toir 'qttTO ^f*a to fofta famprn c*rc«f?i « 

flf^'l C^tTO <5l$TOs ?R I iPW* a TOJCTO 

a*RW b TOJR3 I aPb fafaus 

^ i .'. *rforo- s,n w ,-..u„. .UO 

sin 0 

a TOR 6 TOR *R^<1 <f,> $ ,\ sin ./< 

sin 4>' i .*. sffcTOtC^ TO ^ (unity) ^E*W <R«ll » 

b TOR a TOR *ITO3 ^ >5^ *lf'5*RtW* ^R v4* 

^Wl ^ $| C <f I 

^ a TOR *tp (vacuum) ?3 ^sR 6 TOJR3 slfe’ITO^ TO 
i ^ 6 TOJTO 53*f vSffOTSt* (Absolute Index 
of Refraction) TO I gcTO 5<R sffe^TO CSOI <R^I l 

^tTO^" TO TOR TOJR TO *fsR TO 

C>;f^J (TTO TOJR3 TO^TO TOR ^ TO* TORTO 

^<rr^ i 

"TO - ^^ tos TOw-? v« M TOr to?® ^t*rr cto=r 
TORS '3 TO& Sff*^ (TOTS TORS ^$*11* *R TO* ®3! Vi 1 
toti ^ ^fC'S stcs 'Q ^ 3fra ^i|c>5 etf^rare to* ^*tr$ vc i 
^vS^fif WZKJH £ff%*rgf?P (^cw TO):—VtR, TO* 

*l*«l—- V48, *rft —Ve, sjff*! 4 !—i’S-to, g|5f—bD-oo. 

■^tC=TfC^* '5*3fTO (wave theory) 'stSRTt* *R** TOR 
TOJR 'STOt** *TO3 R*t C^fll W C^R TOFR* 5TOTOR <R$ 
*H«fTCT s$TO* CTO* TOWITfe* ^ =5?**T° 

TO * ^tCTOTO M , n ^j ^ cw<1 fr(<}tC§ v£|f fw 

^ ^t: 5 mm** c*n 

y i^j i $ TOJR mm** cro* •rKvji ^<1 (*tw c^^r) 






fc* I 1 (Verification of the laws) ".— 

5tf& $*itcs 4 't R3<:33 *F®rel ^<rt 3tt, wi s— 

W Hartley yf^Rw ( optical disc ) *firi 

3NSR1 fi[33«i :—( 5 ^$C55*r $*wl 3>3 ) 

(>1 AB 43^fiS 5t^f% f&sflre 3*31 I C 

tfra §*f3 t?l *rc®E3 ^fF*T5 l H 5>m fi?5l * 1 ?®:*} (vertical 

plane) 33-R 3131 (*) 5Tffei>i 

M3 ^rccn 31 *ffcw (quadrant) 
f3i O’ ^f 7 :® 

5»° 33 ^ *rrc3* i »»°- 

j»’ ^rt>t 43° 0°-0' 

3Tt3 I («) MfFs3 C3*C^ 
MFD 43*f5 3*E53 ^3^t3*f3 
3 ; *T3* (slab) 433®TC3 *t3fo« C3 
$2[T3 *S«T MED 5>o°- 

J»° 3It3 33T33 3T?I^ 43° 0°-0° 
3It3 3*t5 3=3t3*3 C*C33 33J f*31 
3T3 I ^3 M?fRs3 CW.W< 

33J fall NN' Cf-CT 

3TT3 33T33 3t3 I (9) S *1^3 43-f5 
<M5 K ^ M' (slit) I fegft M3**1 

(slide) fal Ftf%3l C5T*-'3'5 3*31 3f3 I 

S—'3^ 3*3 C3*T3 33®?T H 4 ! f&T Stefas M'E *p3 
3Rff®B5 M' fal 5t3*ffa ^53 33t33 3ft3l f^3^»TC3 3*T5 3>3C3*3 
C3*3 Ere wfas 33 I 1^3 te*f EP *E3 ?3 43° 

5t3*ffa ^ 33t33 ER' nt3 ^3 I EP ^f*3T 3^3*3 

MFD 33F»t*f ^f®^»T<:3 ^fas ^3 3*133 EP ^ MFD 








I EP 3 TO *tfa^ 3! $f<^1 BT^pT^si ^<\*< 

PR W 5^1 <jft | ^*1 Mft 10 fa^>5 NN' 

M'E ^fa, NN' ‘sf 5*!«? '3 '<1% ER 


WR* I fiT?J^ W I 

Tt r .^ ^t*f^ CW M'EN 3 ^PE 5 ^ 
C^H REN' T5 I fa'< ^TW^I BT^%^ C*H 

N (> \ 

«* 3iT%W C^PI *lf<Mf¥> ^<j I ^*1 ^ttsl 


Cffi r i <5qf^SW C^t«1 3ffv<5 ^ I 


*iFSJ^ <rf< 


Sid 

Sm 


M'EN 

REN' 


v*)^ I 


Ssfre fVfts fVs*j *isnm w i 

(*f) fa* 3 t<r| ( Pin Method ) 

f*$* s r<r^ wm *rs i aih'd 


^<f-f5 '$lf?FiT^T<! *f5 

*T*tC'9?< ^*PM[*N r : b i *i c*tf*ra 

fall ( outline ) 

jRI ’It'S! ABMl C*if*,*l 1 
P q'-TsfC^ C*l (3 e?.<jr£ 

fa* f:3 p, h* c^tfs 

wire p,p wc<mi 

AB ^ P Tfaj'.^ tfTC*T I W ^'3 
CD *fB^re<l 

^7 fan P 'Q P, fw.* TfalJ*- 
Oifarl <FtB CD 


N 



|5vXi 


*11 «fan 4*fi> fast < c ) ^ vfi^ y.-% q 4 fa^vWsi^ cnps wv. 7 ! 
P lt P, Q, Q, fwfa 4 * ^ ^ l 

p 2l q,, ra cnrs mstre p. 2J p, q 2 , c>, 3 H^ufa ^ 



8 ib- 




3^ ‘i fwfa I fTO3 Msfa P,P,P 2 P f PQ, QQ,, 
PQ>, < t >., Q* C331 3f3l C3f*t 33 I P NPXj «lf5*n I>H I P t P 

3f%3 *tf®^ 3f% ^ p<i ^ p 2 p 

3f%3 ^P?3fa3 «SfcnT, ^f*U ^*1 PQj. 


: rs 


P^ v£)^fg 39 Ihi SR 33 

^gf$ p,p, PfP. pq. PQ a wrsfare ii', T'.M', F' f^: 

Cffr 3r< I .\P2s43 '3*13 R' R, T' T, M'M, F'F^ &R I 

^ r r, Sin f^PN (^TO'-T C3P1-0) 

3*% P x P 43 — r 'w, - - - -; 

bm QPN' C 3 T s l-fc > ) 


K P - PM' "M'M ( nV ~ PM ' <** ?^ 5 ^ ) 

Sin P PN T'T 

«W3i*r5tw 3f% P a P3 ^ ~ fi Q-p^r - 


■TO c%*\ fan ^tfro c*f«n 3t^3 .vfM^T'F* 151 

c^u 3f% *$z*\ ^T$3fo3 «i$nr® *rcto ^3 i fstc® firito fsrw 

■swtfas 53 i 

c2t^ S 'Stf’lf®® 31%, 'Sffe 7 ?® 3T% € 3T*R^3 

VITC3 I f 3tC® fiTCHT ■St^tf®T5 S3 I 

£TO farofi* fafafa'® §3TC3 3tfS3 331 3T3 S— 

P, '9 P TO 4'^«tC3C3[® 315(t®3Ptre3 ®^3 ^33 f STf.W3 §*5®1 
3*Tfa 53 I Q 'G Q t iTO W5ft3 C3t® 3t5tC® P x , P, (2, Qx fwfe 
3T31 43 C33t3 CW31 3t3 i <Pf3 fan ^tfac®! Q ^ Q L f~TO3 ^5531 
Pj 4- P 2 fTO3 ^65®13 33t^ S3 I 43$ 31% P, 'Q P fTO3 3t3T3 

§*13 fall «ITfal Q « Qi f%W 3 WI 3 ^33 fan Stf® 5 ’?® S 3 I ^®43 

<5rt*tf®® 3f%, eff® 7 ?® 3f% <8 nfa*W 43^ ®£5f 3T<:3 I («M“ ffrSf) 

S (3) >8 «tf®TO £313 ^*131 ^?T® 

Siae C3f33l ^ 3tf^3 ^31 3t3 I /* C^:3I 33f^ ^3 I 





8 };> 


(*n *rc^<ire *fa q 4ife>vs 

3ft<! ^ CW ^f5 fa* iv Q M' $t:3 NPN' ^v; 

*re R R ^ M'M^ l 

tf)‘ -afanra f*rws *t?n <£if»*rani? *nfej toi ^ni i 

** I W3lft^ <51** «|f%^<5 #-$3 *|*t f*«fa ( Path 

of the Refracted Ray by Geometrical Construction ) “ 

a 8 b $ff& 'STTCIW (i^p/iJ. h *W<OC^ '±}fV?"? 

<rf»n^ ^fs^c ^tf?<j i «wp fks abcd *tst*w 

6 AB ^ fasT*!-^* I P P,P v£j^f5 

wfe"® 3 fa I PA r i PB PK PL *^*1 c$ft w 

T*K = 7 a PL=/> ^ I K Kli' I>T^ I P^ 4'<P 

PR' *f3l 3 3 %U I L stre L'SV $13 l PM sijwi 

<ifa i npn,^ rr « m m *w $13 i w<n *n? 

, P VK K r R^ R’R MAM ^Sin P' PA’ 
aM ~ n “ P L " M'M PR' " PM' * Sin M'Pai 

.*. PM’ = «|fc*5 *fa I 


jx ©t3l *tf* W *fa* *N 3tfc<I ^1 ^t'J I 3:3 ?F? 

*!&->'« = $ .*, />-* stn, <?=■* <5W I PL-K'K)fc-Ul'K. 
l ( reversible ) s 

<lfa ^t<l 4 *$ r 4K*$ I rU foil *fv* M P 

^1*1 f^5 sfa *3 >5C^ PP t <2jfo , ?>® <lfa ^Hi3 9 sjf-TO 

CW ^ElfSl 3ltC3 I RTN-«k MTN'-</,’ ^ ^ 

, Sin «/j . Sin </V 

.if*'-™ , -;, ’ '■#*<• “ u 

rtiu <p tern f.’j 


.'. 0 th x ,,M a 


Sin </> Sin «/P 
Sin <fi' Sm </> 


1 

nflj a 

l 1 ,W ii 


•■•(*«) 



*rar«f faTO 


S*° 


a siwra stre 6 b cn .2ffe*PJt* 

b TOR /i 3t^*T TRR R^ffa <*ffe*RTO 

T^R I ^ ^ Sr*1 - * I 

^8 i Wsaf»| *ftff5* 3l*n firai ( Refraction 

through a parallel plate ) s §£f5 ?RP?<JR ^ SRI ^faRSi 

topf TO s:*t i 'srtcTOsfri jf^rh *w 

^^RR , *'f^5 J 5 1 ^ ?*J s£|<K 

<ms< ^r ^r 
^rr to 7 ?^ ?? i ^t^sn 
2}f^TO £1^5-0. 

WjrW^ SfaT«f s 

TO <TR All '*3 CD CRR 
Rt& nires stf& WBW 
"551 ^T< R-T&TO* SP^RJW TOf W* I RT5TO53 

rr tor i to rr p fk*& op 3 far p®w«tR 

TO3TC5 '£&% PQ r\f~i^ ^f-C *3 AB^ $*R NN' 

^f«‘^ I .’. /_OPN -TOTO C«M - l ./>, /.NTQ = 'Vjf^^-1 

crt*i— / 0 1 1 pq, <1% ci> to ^pffVs 5^n r^sPi rr R^re 

(j>R TO 5t^C5 l 4*R -*iTO ^R CS sftlR 

ppi-0 Mr Rt5 (emergent) sfa QR43 *R « RttS 

'TORaS Rfa OP<5 *R I TO RR RTC5R *lf%RTO«R 


N 



c^i?> f&ai 


1 » r * Sin OPN 

l’re «fcw *tWi ^ = Hin N1 .Q- 


■(*> 


^1 TO ^ <RR Rfor QP to ' 5 it 9 il%'^ ^ to 
PO TO *ffeTO ?Ir i to rr CDr ^rr MQM' i 

.*. Q£* «f*W! W* ^-SinPQSf ( l) 






80 


, , / Sin OPN Sin UQM' 

(^) -e (i) Sin >j T Q” S i n i»qm 

fol /.NTQ-/PQM .*. ZOPN-/.RQM' 

NFK' 'S MQ,M' C3WI 5?fB AB 3 CiK ^*1<1 


&?t<iT^ *f?r*ia i QR 3 OP 

• PQ fk^ ^Bl >if^1 QR ^Bi *ifere 

*?^5 3RI i cw sitsnw *wt fff?1 

^1% ^f^7T*i $?r< ^f»^r srw, cw^f ^1 *itctf *ifk}l ^ i 

vS^ W®!* ( lateral displacement ) C^<1 

( thickness ), ^PPs^ 9 uH *tf£=re ^*t<1 fa«3 I 

*t?|1 iSj^rt«1 2 ABOI) -<N («3 f&Ti) I 

^K^il BT-J I o, F, P1*R C’lU l 3>'fC5<1 T«f fall "-W* W 
R, Q f*R C*Tf>5 ’ItStre O, F, P, Q 9 R ^ C*r^l 313 l 

^t5W<£ ?19 I OFF, PQ « QR c?rBt l 4<FfB ^fcff 

OP TO ?$q\ PQ s QR TOt ?>U I 

opc^ o' i q ^c® oo'iiw §»*r$ q' m br i 

^ -mf^l cm O'Q'Q 'J RQ(i' c^mn .'. OP ^ RQ 


'Jstf’ I 'Slt^t'S 5 * ( Normal Incidence ) t sfif op 

AB Wtf ^ W.1 <l>= 0 J t .’. Sin O -0 

.'. , ^ .'. Sm </> f =-() or r = 0" 

Sin <■// r 


.*. <ifafB cartel &f*rcl qtn, 3f*nfB<i >1^ ^ i 

'J»'5> i *Tltf *RTC«I* ^ fksj *tbf w-qq' i ^ 


QQ^ TO ^ I QQ'-PQ Sin QPQ'-PQ Sin (<i>-<f>') 

pn' *trreg cw 


Cos «/.*. 


PQ 


PQ 


.-. QQ -PQ Sin W,-./,')-* 11 ^ ‘^xsin (0-^j.(x 8 ) 

COS (p 



8** wf rwft 

toss c5<, * 'stito* c*t«i sfai TO w 5tf*5 

*51 5t*! 

W I <J5s5^$f% ^TtHT^ 3THJ fif^TI «rr^It^3 

(Refraction through several parallel media) :—5C5 
*5 5t*f( A), S?5 (B), *t5 (C), (D) 5t5T5 *15 *15 *ttC5 5tC5 5^15 

I v£$ 555 TOTOT 

n<i**i<j *wt«tsr i 
5C5 55 51TO <£J^f5 5f% OP TO 
5iC5 P TOf^ ^$51 PQ 
to ^5 i ^ 5fa *tc& 
QR to eif^re $hi *&m 
TO?^ RS TO -2lf%V5 ^5 1 W 
>G C*|5 W5 TOj *t«Wl TO1 
cw, wft^ C5 v£j?**t CTO* Pc^5 TO^5 CW /iOPN-JRFa 
(emergent) CTO Z.SRM' I 5C5 55 t, »•, r lt 55T3FC5 
P, Q * R <5tTO5 c*M l 

sin i sin r . sin r, 

•'• n siI1 , 



31 H-^XS/i^lX^lP- ^1-;'" 

■Sill 

51 u ^X^|- 1 -51 am 

5 ^ 51 


i sin r sin r, 

X X “ 1 

r sill r x sin i 


^ u 51 — 


5l^5 f • 

51 r*-®? 


'it- i tlf%15 Ipfe ( Deviation of a Refracted 

Ray) : ^toll* 5fa 2il%^ ^5f5 555 TO^5 fa=5o5 3tf55l TO I 
^K5!5 <lfaf5 5^5 ^P®^1 g5f% 5C5 I TOf^® 'Q 

5fal5 TOJ5 C5Pt«1 TO1 TO1 ^5 I 5C5 55 ^ 





8*0 


to PO « OQ *ftr i POcff P' nte 

: ro «faj OP' *if^« *it£o qft to* sri *itto srwift 

?>jf7 -= Z.D *“ P'OQ i to z. NOP- ^P'ON'^i i/_N'OQ-r. 



^<fsm ^VOP-^Pm-^TTS-U^ft-*, 

tW = r. 

.'. pf>5 P'OQ-J-r ( «sb fDC^ ) 4Tx-r-i( fc* to ) 

^ i <2tf% wra f 4m s - 

c^) % *ito 3 srtTC^ ^rto ^ *f*£53 

^^5 ?4 o <H d Q b W51 b *rfaJC^ P 

w v£ftt FF 5f ^IC^ ft«N-N5'«?l I to 

W1 ‘«N! WI3 1 *T*fa $*!<! l^Co ot^tfifl CVtto^ I 

P ^ wto sfa s&vs 

*h «if«*re 3tto qto ^ *f*to cstc*f -sfc^-r 

*to 31 I ^<tt° ^ «faf 2ft OTtSfl^fe C'ftffift C*R*i 

c^ to&Jfl ^<11 P ^fCo ^f«TO«l t5 

sfaf toni ^phi i P f^ffc sfa i PO 
^f*n O to^s Wto ^*n *ilto«fr< 5^3 

OQ ^ i P0 X * PO, *to 03 t5 tod> Ox $ 







'4 

A M 

\ * 

\ ! • 
a \i 

yveamiu >■- 

,N A»* 

;/ 

\/ 

r , - - . q\ ; - - 


j-i: -'!%,, 

- V- 1 - -\ 

-//-i- ' - -) 

\- 77. 1 7 V-' 

/ 1 - - ) 

1 7 ; — ms - V 

/ -'n' -V 7 ( 

j \ 

/p - - - -l 


* -- -J 


O . Oi A' -9 G 2 A TO effw« ^ I 

TO A r O, 'Q AO-Z* WK fa:* P' 

CTO i frofB OP', A'O a s Q AO, P , C'£ 

CTO *faai TO ^ I 

'4wmzr •*• p/ ^ Pvfl;i| 

A M ,N A - '^fefajl ^^0 1 A / 

\ ! | / 9 o. a sf ?m ^afrs 

\ t • \ / 

rr & V _ !/ c ^faSBg C5tC«T 

r ■% - - . ClV- - - o - ~/o. - 77 

): a ' " -l-VR - -s»Al-_VI *}fafa? P'C^s OTI 

f- r rv\ -/-/-,- - - -) 

\; - - i - w w.~| ~ ( sjttc^ i P t? P're 

r : - ms - V /- J N / :; _~rr ^tiro ^fan to 

~ i OP - w ef 

^ n® i 

wHvffcl OP' —(appa¬ 
rent) ^ i to a *fc^ b m*nc^ «ifwrr*-^. 

O ai O, 'S O, faftvB MOjM', QOP', NO x N' 

fetsn POi^fe^^TO c*T«! '/>-^P0 1 N'“^.0P0 I , -irai 
*fo*RH <// - /_ A'O x N - L P' O x N' - L O P'O x 

,a - sin V= sm OP °i -°* p 
sin^' sin OP'Oi 0,Pj 

^ sfeltf| C3 O t5 O a P 

C &I *lfa*Rr (wide) C5tC*f<! TOI 31 I .’. 0 ( P- 

OP, O x P'-OP' ( C3f£pjf$ ) 

a-O p ^ fiifsiflhrai « , s/> * 

.. -tf*'/,"" ——,- °“ ~ — orv=~ .wtf) 

OP *FTO* 'TOT'S v /* 

*ifttC3 tt-^3 3tTO<l ^*lf<l^ ^Cv5 P 3^3 

^fc^s P' «tfafTO<I I M<> I 4^TfC^ C^S? :'<» 'sjtfft 

?PBI C^ *TC§ TO I 


fi>H 


or o 


•(^«) 



?psrK*J eifew 


8 ? t 

2 —(>) 3 -« cwi m cq ^ m\ 

:m *ns% <11 3^c>5 cm ?33 ^ * fern 

^ store *it*jjw ft <nto qrsi Tif<r ( ^§to*t m ) 
i>) ^’IHtvSp >F®T MW toto O ^tC$ vrfC^ I 

W *p£$a *rr*nc*r ^ *r«rea nt*3 *r 3 ?e« $ % 

W.i{ M 5 j ^53 a •ItnT^ CW ^ P sfC'S cm <lfar PO 
*U*n »tre O fa^cs ^nto ?Pn 
sK? b STftJW OA T /4 2 ito^ M i P ^fCT 
to<F PO, to O f ^<3 tod O x 
ftoT «ff*lto f^K)^' *tW ?iR^ M I 
O, tore NO,N' to i $$fB 

tow tore fare '<rtore ^iat P're 
ftfto 1 P' ?t*T r.<ra -tfpsto 1 

ft -niijw ct>r»i tore rre tore 
P're cw*n tore | iifw 6 toJW to*i<rf? -.s*? ftR 

n M ^rre 

a= _ sin POj N _ sin O'PO _ O'O^O'O O'P' 

" sin A'OjN' sin 0 , P / o"o,P ‘ O'P'^OV 

P 5 $C 1 - fto to 355 *Ht O^K *J <1 toc$ 

O, JTCSI tol 3 ^ CBtC^r tore stf I W<Un 0 , P / <3 O'P 

ret$to Mt^re op' ^ op^ *rh i op - op '-v tore 

at 1 !) — ®^ = V .'. z' — ft x h .(i is) 

/<> I .‘.r>« .*. to Wire $fre tof«<? <to ?re 

tore I 

(-st) fre*rfi^5 

stfstR i toJOT cm ftos fa? tore retret^ to to 





wf TOR 


9t*0R 5^91 ^tz^s ^9 >if*9l nft i f srre 9^f5 ^9 

^d 9R 59 i *»» ^ fk$ p p' sgferi ^ft9 9R 59 i 

P 9 fa *lf^RFf?l *jc*ra «j$t99 91 =$19 ^T9 sc9 ^99 5^ 

C9R[1 ( vertically ) ^£99 V.9J ^t9^C*l <1<£C99 91 3^9 fc*K9 
^$9t£5 9R 59 ^<R *13*9 91 3?lt9>' 9R *lsR WM 59 I ®5f ^ 9tV"T 
C9$^ wra ■®srf?r 9^ <2ffv» ?fofa>5Ta | ^r-*r 9 * 91:9 R9i 9t^9 i 
<33*9 b* ffr ^9 59 ^5C9 ^1 » 9^9 9R 5fR I 

^t9c«t 9*t& W9*9 %& W to 9RS! §9t9 ^fSqtcs 9R 5 $r i 

s— 

(b) f*Rf3sr5 *f^S 9R 9*9 99*1 OQ *>3F59*«rc9 «S*l 
^>9R 5$9ll§ I ^99 ^ns C^fto 3}t«l f^to ^“*1 PQt5 *f*t^9 

s §nt9 9R 

5fC9 t R^fer* '^°sl*te 

Q *nwx $9C9 

Q' §d 9R 59 1 
f99fto ^•“fr^ cartel 
C^ttfR'Q §5l ^3^9 59 
u59°s 9S9C9 49° 

Pr^ 9tto N9 t:5 9R 
59 I 9ft W5 v.91^1- 
^tC9 Sft*1 3j9R 9t9 ^C9 ^5ft5 9151 Of9tfC9 5fl 9^ to tofts^ 
^N*r tore f 9R 5^9 1 ^n9t9 c9*r tofe* 9^re 

9^ f^5^tC9 CW91 9t$<:9 ^a\5t $51 §*K:99 fto S$9TC§ 9R 5ft9 I 
45$ 519^ W\+tf CsVffiBR 49*9tC9 5tC§9 mz*? 9 e *P»fa 

CW9t$C9 ^99 W9* \$T9 C5C9 9R ^€*19 Cff9tlC9 I 

(*) 9j^| 2 45fiJ *rtf ftW nrcai 

v£i^f5 931 PQ 9t9 I 9tnf5 9^9 *?t£9 v£)99 99t^91 







5*« W *K3 C5tt33 *frs\*\ ^1 $31 c^t3 3ft 
C5tt3 ^>f 31 I 4$ *Wt3 ft* 3ffa3l ntC® ^ Fffa^ $St3 

«jftf33 Offtre *lt^C3 I 433 PQ $31 3ft ^3 

^•RPSOT *$3l 

7^5 *fE3 3tfa3l ^3 

43“ CBtW P'Q' 7^C\s ^tC3 TO3 
^3 $3t© ©3C3 3d 3t3 

73 I f ^1 133T3 ^ 01153 3>3 I 
PQ43 2}ftf33 *t*T P'Q' 

(vi) vrRprwta ajfiwM 

(Atmospheric Refraction) : 

3^t v?t*f 3&I 3T3 
^35^ 3t^GW W* 3f33l 
3T3 43X C<7t3 333 33t^ 3fac*I *1331 313 I ^3R $3C3 

^1 3t3 '^53? 3tW3C*!< ftfesi <*C33 ’3ft33t$ *fa*l1 3f3 I 
4t *t3W ^t3|r/-f3 3^Slf> fa#S ^f33lc^ 






'toisit f&31 


^rf33|3 333 *1^3 7fre 

4>3*1» 33^3 3t3K3 '3‘C<K *C3 I 
=g^<m ^TC*it* 3ft C*HSr1 
« 31 ^fftll <2KW« ^C3 

■2(f^33C33 ^3 T*C3> 

3tmi 3t3 I C3-13 

f*f* C^JlftW Sift?® 3 fa* 


*IC3 ^T*TC*r ^T33t3 CWf3C3 I 3C3 3^3 ^f33t^S O f3^ 7&T^ 
OH f*pfwc**t1 ( line of horizon ) 43“ S ^3 faFfecsf* 3tt5 ^K5 I 
S ^c$ SO 3fir 4jrei* ^sc3 sift*?® 7^3 i Ore cifttn 43^ 3:3 ^3 
S'O I t^tre S 7^re *TCsft3 §3C3 ^3faT 5're 


8*kr 


TOBR 


C3*T1 3TfC3 I v£|f ^faC‘1 ^ 31 53 4$3t3 43^ ^ 43° 

3tt3l3 4$j? *K3<3 C331 3t^C3 I ^3 31 5$ 3*R foflCS* Mtf> 

1*R ^3 3(1 5C33 ^33 '^l 1 ® 4fd Mi; 3f*& 3CW fa*! 2ft 4! 4$F5fa*fo 
313 31^3 5IT13R *f33i ^tt3 3M3! ^ '^fl 7 ?! 43 I C3$$3I 

$W.r< faw «Ts*r C3^fl 3 j£C 1 CW3I 3*3 w ^£33 31 5C33 (vertical) 
3JPf C5T$ C3313 f** 37fC33 *ft^ 4^fltt3 $3C3 SfSci 

C331 313 I ^131° M (horizontal) 3JT3 frrtl 43? 3tt3 ! *K^T 
f-mS 3 v^ 33 <153^ 511^1 cwi 1 

<1° l ( Twinkling of stars ) : C^U %Wt 

3"33 (CW ^f^W) $M33t3 3133 *M1? ^3331? 3f?l3fll 43 I 3t£5? 
4?3P1 31^33 33T ff?3l 1 $3 C^R 3^ 3W 3R 43 i 

3R1 3(33^3 &PH 'S 3^ WA 33t¥ *lf33fl^ 43 I 

3^131° CSfjtfi* 4^15 <im 33 Wl *K«I 3*313 I C3?^® 

*? ^C33 3^31 4*C1 3frl3 tfl*H3l3l *K‘I W W.H 31 3ft® I 

C3R **fr^3 C5tC3 SWKC* 43Rf3 C3 s tl §5^®T 43~3t3 3*3 C3313 I 

?5ft*4 ^f3t3 3C3 I 514 sfa ^33^3 Mcfe 3ft^ 3%! 

^3xsT3 3f3-C3^1 C3t3f I 313 31 I 

I £fn531<rc«ft 2 W 3IC53 5)13 3-f?fa W 

3l§3C3 43>? «|f®33tS f3f 4 ^ 13t*i 3tfac*T *fc«13 1£3 ^tC^it^ 3fa« 
2fjW*R 31 Hfi333 43 31, <K~] 4 c*31 3T3 31 I 3-ft53 >S 

fa’tffo'fS £ffl33P? 43^ I 4^f5 315^*53 $33 3tfasi 3^3>' 

fjprtftt 0 ! fa'lfel 4'fk*l Mtfe »ffaCv5C§ 3C3 4tC3 I 

C33I 3fti3 31 I (3) 3T5 3137331? ^^6^ ^R53 

^(3°3] 3*51 4?C1 ^fC^I 53 3^31 U"51 ^t5 ^ 3t3l 

C^3f3 I -41C53 13113 m Uff^ 2(fl33C33 IS^TSfaC^ 

CR313 I 





I (Total Internal Reflection): 

mi ^tceit^' <rfrr ® 5t5 >s*R 

ifrn ■stferjg ^tc”s tjC5 ^f35l 5N ^rf 9 ^ c*tt ^*1^1 sffsW 

3515a $<i l 4^ XOY m '$ *t5 ^T'<IW **f4$*! I O f^TC 
NON' i P x O « P,0 ?f*t[^ W1WA OQ, VOQ, *fW 
53 1 ^it*f|®5l <;4t c t l\OX' P 2 ON' 

gjf^jj^ej c^srei NOQ, 5?7^» NO^jjC^ ^"5 I vf^'l TfK^ 

cffi 4$fB fafw2 

N 

Ps ON 1 n c4tfet*f ^f*r 

OQ., ft 4 XY c4f>pii ^ 

V r , Qi 

sMai 5i5 sfiT*^w«i c<pi«i 

53 i ‘ii?’ fafwS ^>"H * -_-^-Q?) 

14^4 1 -" - ^ -' 

51 *ifa r.^t«i 

p 'j' V Q«, 

W&4 a-’ 5 P x ' # 

P N 

f'SSR *£:<[? *iRs^4 e l C4[ s | ‘ 

■Str il- fpv, 

?o° ^ | 

vfl«r^ c4r c tC't- i» 4 on ’re 3T<5t^ P 4 <> afata 

r.4fit <[*£ ’fT'^l 3t3 *T1 l 4"t<f s t , ijf'i , 5 r * 

^fijr ^-f^i 3t5| Oc^ -<fan CbT.<\ nTvmi C5*fi C4't e 1 ^>n*I3 

^ I I \O ^f4u XY W.q ^5T<J C4fa *1^®* 

*TT41 r .si' i flf^V© 53 311 '4 (3 *rai>l 0(^ *TC«f fa33t9W3 

5WT3 3T3lC3t ^ c t'SK< I 3*13 3ips3 3t3J3 ®T^i^ 

^T1)^ *IK*H4 4fa 3t3 ^ c^M ^*1*1 ^tT?3 C4ra m^t5T 

<jf%?:^; ^f»a^ 313 *i4 «kc 

sff^p^ I 4$ ^5rf^J^?l1«i fljT ^tf^^s'I 5 ! 1 l’r. ( >x 

VCW C5 ^tc®[ ^4 55 I 





gOo 

CW CW ^ ^C 5 * >s^^n 

?fal fiff^pfs^, 'Q C“ttf*T§ £3, <lfw^3 sff^B 3f*& 

c^*ft ^ i ^t*f>5^ c*t t«i wi? c^t*i ^tw c^*fr $$t*r 

^t*ff^« C^U *K*{$ ^ m I C'Tft*! ?J*?t'5 

’RlM? i£(f^^P Si'S I 


*tff affe^srciRl *rT: W W ^tc^ri^ *1W5% srtffjsj 
*fe>5 *i*£53 art war -iTO s5*rat «$<«if^5R i (*) <®rf*t^ 
G^t«l c^is wm 5i$ i 

S® I c^t«l ( Critical Angle ) : w* c*tt 

sfa *mw<* ^rfg cq eif^psra cw 

s»°55 XY **pfo*T ( surface of separation ) 

tfffari *rto c*\$ %$ *rtoic*ra >i?^i> 

(^t«l ^ i 

<if5f cto-u-^r *itwsj c*m ^ ^r<° 

53 >5C^ *[^53 3tWC3 '*[P5W C^TS a° r ^C3 

^ «ffe*!3tC*3 3"*tT3PTfC3 


1 __ pin 
r* sin 5«' 


, 1 1 
sin 0 * - 3i ^ = 

P Mn 6> 


■(*<0 


4 Sffal ^r1%C^ ts 3tf^3 &$\ 3t3 fav^l *R*i> C^tS Wi *rffa^ 

^ ^tfs* ^i «rto i (*tc3 c*r*r) 

(>)WHl|U-$l .*. sft ^3 *R3H> C^t 4 ] tf 53 *C3 

sin tf = f .'. G-Sb-W l (*) |U“ Y« .*. sin 0- * 

i < 

-4- *4»!!. log sstfwl ’tt^ sin 8i°8fr'- •»*»» .'. 0- 

8 i°8b- / (C. U. 1946)- 





8 *> 


^8 I *?W> C^t«l S fl**-*B-*i° I ffii- 

«4'«°°, ^tS-S^O* 0 , ^-8b-‘8t°, >5tf*f«| —8^'il°, ^f<R^- 

*•“. 

s<m *S$ % (*) ^f5 *rtfii *tfi^i ^ 

At* , ®m 4*fB ®r?n£f *rfu B^\» <jN rorre 

<j*% erte D ^ 5 ^ fes i ^*t<r *$us w i ^c*t 

foifess ^?*r t5 Wfa ^t?«r *rrt*rr* <ifrj R,t\ ’ttot 

^rfapc ?t?5 *i o st*tfc 

(8b--®‘M°) c^«& c<pt^ ?^ri 

s?t^ afwfa* c, e 

c&tc^r *tc® i ^c *i iTtfac^ 

VW v\ Ws\ 

?fare 

.srf^FSR ?<[ in i §®*sij 

'Sf^S ?j i 

(^) sr*K* ttM srtt C5fr.*i<i <S*iw *w i wjshi *rrc*if* 

^f*&<t ^ c f «ff^©W*« S?9I ^ ONtil I 

('©) C^t'tf ^It* ^ ^ttSt *<t I 3C*i<! 

*tfa siNto ^csrs cw^ i c*r ’ ^•ra'st’t « w.m 
vi'ii Vv^ ^i*fi5 *it®*il <*itc* i ^ ^cs& w*^» ^tc*n* 
«2<tfrf^F?IC5T ^*T Wfa I ^ *T3C«f£ *lt*fT ^fSStCTO 

V{ VI ^(Sc^T Vi ^5S| Wft I TO *l*tC<fa ^«JT <pl^» 

^itt%csr *t3t c i &$*, of^rt^ i 

(8) SfCSR *IC*tt E CFf’J *tf*C*I 3tfe<13 Q'EQ 4 (f3 W.W 

CW1 *Tft L Q'EQ>-* X C*! 6 ! = * X 8b-'84 u l *<J ^Tf?C«3 

^ Hire* ^f5 P^P' ^/B PR 'Q P'R' ^ 







80* 


TON af^ 3 ?^ ^1 RE « R'E *tca C5tw TO l 
.*. P 3 P'c£)<J afefa Q « Q'c^s W1 TO I .'. zN'R'E-Wt^ 
C*W- /.Jt'ELv ^ /M'RE-TOFtfr c*t«1 = z REK .*. ,_QECJ' 
- 2 X C*FT c l I P « P'v£l^ W*W $*f<PTO ^<8 ^5^ 



foai 


«ff%far Q a Q'4^ 
w csrri TOt* i *j< 
af^rac^ ®gr 
few f<i <w 

afofa’f ^tc^iT^ #r< 

C5l*I vijf f«w 

cwRc~t nt^ I 

'5jcfT"S7T ^f' c fc c T<r 


?TC ^ ^C<I I 

((f) a<ff« we«ra'a ^ITO to afc- 

^csri faTO =w i ^rc^T<f p> t5 3oTO *R*i> c^pi 

^ ^ i c*j$&i9 ^far c*l C^t*l ^C®! (cut faces 

^ ) atT-r *?fk<i i 4f ^tc*fPF a 5 * 5 
fafea *jc5t ^ st^p»r sfco «;tc^ n*rsfa t? cwTO 1 
(^) ^ fisjsr^ ( Totally Reflecting Prism ) “.— 

festfB 1*1 TO1 'TO«S TO1W ^C*I t ^ *F3 BCD vs^fS 

3 l'SK^f«t^ r *rafaTO (right angled isosceles) fa^R I ^<pf5 
A ^f»®3B5 fkpsCRs! BC \5t»I fw 

^f| ?TTO afl*?1 TO 'Sffl^ (hypotenuse) BDd 8«° fsfst 

C^tC 5 ! *tcs I ?f] ^fC5<J CTO 6 ! (8*°) T ^iTO 

3f*tT35^ BD ic*i <J«f»TC^ afi^fal ^31 CD 1*T froi CTt*1 5f^rt 
TO 1 fa^R to^s ^tt*rr^frr BD ic*r afi^f'Hi 

to ^<ji Turner *i<af^w fasro ^ 1 v£i$ fasre 





8 ^ 


sfa -s aifara »«° fssft c^h wtc* w ^rw.65< 

( Labe ) = a»° ?u ^wfe>5 *farW3 8i°W 

'«T3r <K3 l ^ t*T« 

m?3T« faafafa'© ^fa*n i—{<$) *ra ®*r rfm w&n 

^»E*T 'Q *r*f>TC^3 3£R*f ^>t*T (silvered surface)—2ff%WR3 


'Sffofa car’ll m I $tfi> -siBsfarc ^T*t 

w=l ^'TC^ «rc« 

W C^M -Sffefa^ ^r{ 5SJ ^i j 
fefSCT ^<«||% TO vfl-^fS I 

c^a?sr t? ^ i (*o *w**\ ^<\ 

£R*R c*r^l nt^ c t 

£yfcN» <*}C*in %? '3RmR stsl <Jt^J l f<T$ ^wfsat 


B 

*>— 

[\ 





\ 



i > 

" .> 

l_; 

E\ 

c i 



D 


fs^R ^ mi (fcrVX^tm '9 ovsy.'. fS^ fsifv-r-® stc^pi 

^ n£ ^ mi) fsi^n C^facTO 'R^fFl *MW 5*J | 


■Pff *fj\®^5[^ fefSrOT 5fvg' 5f«| B 'Q D^S C^t 4 ! W >T5|fR 
<21E>5JC* TOT? C^Ftt 8>°8«’ C*H I 


o 



L. 


•Rsrc fiat 

M ^a C5tw ctto i 
CTff^t^ *113 I 


(1) fal^ G*fftlffSt*l (Prism 
Periscope) : J3? ^c? 3>*tCiS A 9 sffcb 

B ^fi> «lfeWF fsfspr "TO I f?tcvr<l 
toi gw r TO i ^«<( cw 

<j$ O ^tcTOsfa A to™ w 

J^RI 5tC3 «J<stC? 'Sltoto 

S?<Ii C*TC*ia TO ffr^l B to(R frfasi 
3$C>5 *2<»t?R *ltoto ^31 
^■t<m w f<to* stfofa 



*08 




c. 



(v) Erecting ^rtfTK (Projection Lantern) 

cm ut?i ^ tu « c*\?m 

*fe*p5|* fefW^ ^*t<i utfe *tftu c*rW 

(erect) elfofor *ft'6Ul m I ^ AB 3C<IJU C*m ^ 

^1 <2tfaf<9 I JfCtr® 'Q m A « B 
Ufa DEu ^tfaul CD 'Q c2jfvs^ ^tui DE 

>sr*T F 'S G C^tC c f^ «[CW C^tFI Wf^s ^$31 

^<®ku 2ffc- 

CE ^ «jR3tS 

<2tf^5 DE^U 

ntcsi sfcrai utu 4U“ *tffa 
cnrwi <sfefro b'a' ^*ta 
i wj ^fku F *G f^c>©*£< erf^psiCTu*rca& uftrssta 
*ifuuf^ ^tsi ^rr?t i c^sra* etfafas 

c*}rsr, ^ i ^ ^Ft?tc c i v£if fefw^ cm®? 1 ufwt* 

(Erecting) fsfSR UC«1 I 

is>) *rwTs c^sil *it<fafafc ®n«i< *tra 

^ ijc<j 4*fg ^tt^i un i *rareaT*i >5^ faftfc ^snu ^f5 c^t& ^rrf% 
5«?1 W nt3{ *Nt5tCU ^t'9 | U5t5 *ttC3iU W ^<13 ftw 
C*Nt utu.l *13 *W USTUU 'JUTltfS W I ^15 *ttC5U 

f^vsru ulic® ^tcsiN *fai<J c<FM utfere utfere w >K*i* 

C^1C«fU C^ftf^CU <5*M «t*1U fffC^U 'stfe^Tf mi utlcu I ?FT& 

^UT$to $$fi> faCTU ^fC*tt mi UTftU 31 I 

<£&$ ^*Tlf^ ^ (graduated circle) ^te’ltCSSU 3C*r c®Jt$1 r <K? ^ 

^15 wfas c^ 3t*ii m i c^rc«fu cw 

« Ut\U CW I ^9 (s) Tn ^C^«f CN I 



<2(feTO 


80t 


(i®) (Mirage) :— 

i ^ ( ^un ) frol t5 ^*1 W^T ^33 

C*T3 3H cs sjlt-fas^ (optical illusion) ^3Tt3 3lTt3 ¥C*T 3^3 ^fB 
^rBi ■afefa mi 3t3 sra)f5$i 3c*r i 
^3 srftfwt o— ^Spff^C^ 

%4 ^ 43? v 5VR**H 3T3*ISC*J3 fw?f« *(3 « ?1^1 $3 I 

^»fr* ^ 3TS 3t^QS*i3 faF3<J 33733 ^3^1 

^ 3 ” 33 N 'Q aHrot*? 3tfcK'® <Mfo ^33 
*?fr53 f»c33 ^gfa * 1^53 33 i 33’fftc^s c<?t3 *p3f® c*r^3 



ss=k fas 

'?11C^<1 A f^ 5t^ ^fB T3f^ (diffused) 3f*H few^stC^, 

#f|C53 fw stffaCN® *15 *1?T 33353 Sfc® *^v®3 <33 (D, E, F, G) 
^f%3R 3>C3 ^ fWlft 3P*fl '2fC^I^ <8i:3 T3C3 3R*f! 

trf¥t^ 3tre i 3-ra 33 ^ <33 ?tc\® 

3far £f¥3t3 *m «jc\®j<f st3t cm 

srrre m c^ 43>~f& *sc3 (cto OG $&3) *rt*f^ c^M C3t <sc33 







« TOfe Rg^OT >1?^5 cw ^^1 ^<j ^ i ^fro *$% 

ejRw stgi *fa §*r fare To 5 ? v£i<rc <*Rr t< *!<j ?>$rc 

w* '<S3 <=iRaR to ^'<Rtft sfa to etfo^OT *ras 
3^i»ts fRc^ ^rf<Fc^ to* i m ^ ^f*u cto wfft* 

CTO *tROT C5K*I C^^pl C 4 R « OTR <tfaf ^5tTO CTO^T *tC^ 

'"tR* - c^ OTR toic^ <*R^ ^kot (MA') mfm %& TO&R 

4*f& *iR% A' o fftre to i A ^vi M *t^ <iR^ TO 

4*i?1 <5|1%3 (parabola) TO I R§ ^ITO ><i? *ap-TO ^Rrre 
TO<* 31 l 

^ TO? TO'TOI *tfwTO c m~i toi Rfeg <rti? ^ot wn e 
'Slf^TO filfs q?c$ *tf<rcRs^ to i c*tt^3J ^tR* - A" sjRRto 
ra c^tc’R m i TOt^^R*- ^ drafts TO 53 ajRsR* nRc^ cw 
«tRR^ ^Tfro® to* ^ ^jM to C 3 ^*i *rR* tosr 
^TOR «^roi siRR* chRf® *ttt?i 3C3 to to ^toto 

N “\ 

vu^n c*i$ Rt* wfg ^uto *?w n* 5trsi ^tTO 

<jfar to *iRot c&ito c*ft§tg 3 i tos to ^*fV$ c*h ^ 

X 

sgre -sif^fin® sfa c&tt? i *tR* ^sot ^gr* 3c* 
*itar toR* ^tw to to TOwl to i *iRot w^ to 

CTO ?(1 i 

% 5 ©f ^S^Sf S —^«1 <W «1 ?tCxa sffcW Rc* 

*r *ra 3t^OT *fro TO*, 'Q ^tRc^® i 

c^t^ wot ^ ^tc^it^ 3fa ^if%@i^ apsiT. 

3tfavi ’qtft's c^R siR^Rns i vnf 

■2jR^fiiN5 ^Pn R^^ttfr <iRi wi^fi ^^is 3tR*n 

<(%^5 5jttc^ CTO Tt«fc^?l C5tC'4 CTJtC¥ I ^V ^%L^> R?}Rn® 

«(RR^ cffR^s TO i 



W I vs c^f*l f*«ffl ( Determination of 

Refractive Index /*» and critical angle) l 

* a 6-^——^ (<F^C*T<) C<tf (thickness) ^u 

h 9t*fJW ( \s<E*i9) <2ffVs spsl-S^I it . 

f . ~ w c. , = ,, (OUtW «- W9 9t9TC99 

6 9TW99 ^T’lt^ » 

?tc>5 WSf ?99 \9 z> - ^39 ) I ?1 \59£cRi 99f%3 

c<ft*t '9 ^39 9tf*rci p ?rfai 9^1 qtq i /* 

wi? 9tfai ^ ^ 9t9«i it - -- 1 - 

bin <> 

(*) ?pfew?i«tf^RirtPs *lffaMs (>) fa* 91*1 —wisfam 
93 A *f5 TfS-9^ EF ^T*fW ^99 9T9 I 9*^99 ?|l C9fal 
f*R P C9B5 I vil^fS ~<%^\ZS> A^-fc 9^ f<m «re5tC9 I 

99^|C9 W99 9tt< <W'®tt9 3 PI >IfytF5 9^5 f*fa W*F9 ^9<1 
9tC9 I ^ T99^ ^fw'Qfvr^ 99t?9t ^99 ^1 9t9 C9 W99 

w/<] p f*tw* fitf^of^W's W99 ^ tfa^c^s- 49 C99T3 mi m 

A^l 9C37 C9f9 *m ( parallax ) 91 9E9 I 

p c*rr^fsr w.m 91 c^imi o m cnr<$» 

<F*f¥ ^f^l 99B I OP C9ffi <H I T5 f*l9 ?$Zv ^TSt^ 'Afas C99I 
mtt9 **rt ra mt£9 P' m i 

^fl|UO“= - = .UW 

^t*TPs C99 OP 

(*) SffajsrH ( Travelling Microscope ) *J*1 t 

*gf—AB 9£3 A ^®T , ®lf®C 5 l'5 ( eye-piece ) B 

99 C^ 5 *! 9l ( object glass ) I AB eq^f5 

eft (vertical) <P¥*T S 99f99 ^*19-'4U5 9^ l ^f5 E 

nr^BStsra I ^99 9tfn9t9 99 

^tfs(9t9 V x C9t*1 *ftC9 I C,D| ^91^91 95jf5c?F ^ 9t9 I 

9»- 





s ^ c^tfros ?r?i p irt'Q i ntt^ros 

*rattsi wfaiffa ^Tt* 
s F^| w to wfifc t? 

^1 ;_ I **& cw«n sra i c^?t « *®t%fa 

pr^r~ J]h *to to i to ^ 

L^P V( ^= 1 ^ T„ <*m -</, I v*PR ^5-*FTO* 

@ t s \ $n<i <in i TftitfBc^ cm i =qtto i 

• ■ . 3 

i- o d J | *t?rsrP[ ^t9, 

i a " ^»tc^ owl ^i ^ i 

** 7 1 E 

^/'■' -,V to c^*r « tofa 

y- y - ■ -j ~- ■ j v , y ^ = I ^TS-^TO^i §*f3 sr&Wl- 

*■ '—-JnnrrTfpmi imT| i»njfttHwinTTn' ifni>L_—- —»t" 

c^r —> D ^ c*ltfeTO ( lycopodium ) ^1 ^sm\ 
fi><i i qg Sftto 3f%to 

cm I TO W m 'Q 'trtfWCW TO = rf 3 I »*PR 


a/W> . ^ «< ■ V^i TO 3tfTO CTO3 WJl jftCS 2%^ 

^tnr>» c^m d a -<{ 2 
§*ra fro ^ttoi toic$ i 

(*u ajR^ratv—(i) <5t«ij»rt«l ^ to 

ns^ 5 /* ^fto ^1 TO I 5 Q'5t^«l fato ^tb'ntC^ ssTO 

Titvfc^ c*k, ntsu m iFff^i sft^tfSc^F cm i rpTO to<i 

«*t^tC , 1tf'5TO '®'S1 ^5t^1 *l<0 to '9^1 Oft I TO 

ftRffi e*i ifc-^..*., 

(*) f*fa 3tifl s *tfto s fw to 
to ^t 9 ! i *ric 2 R o fn^t ^t^r i *ttarc^ 

, •ftcaj^ ^t^t^i on^pfB ipfa b ^ ^Hi?n ^ i v*)<Ff$ 

^ 3 ?lr® p to ^ ^ ^tc^ vnn^ qrfoifrc ^ ctfkw 





P<i}^ P' 'Q Pwftp® O f*fOT 'STO CTO 

o?*n =d i »*& ^rf*i p 

*f*5T«raT*t (silvered surface) I 
TO $51 D. Wffl* D-BP-BP'- 
<srt*Th5 I ( fsoj ) 

W) ^«f SlfeW* *t*l S ^f%— 

6 *\IW5 CTO ^ \3W .““y; 1 „ 

ni n y 


_ *j _: 



C Ip 'D 




cTO ^tfei ^fro n 5|«mi 
^1 TO i ffc* 

W s^fec^ <2tfo*Rrt* s oed 

Hartley ^'WTO v*P*R®ft^ TOT C*1 spi (face) 

m , CPD5t^fv5O* 0 -i»“ ^TPT 

^\<^ \• ^ w 0°-0° TO^r c^ar 

s & /y\F, E / \A P^ w fwi to i st^fsc* Wi»t^ 

i t-F^-/^^)—4- e 'pt^n to ^ ^«f& «far®Bg n#i 

h | C. P D I I 

&V V / / 84 <T M %? f ^1 im* 

VN^>^o!^^/ ^ff^l ntC^ ptTO CED 7®C5f F 
n' ^ I vfll 3MIW 

-n^; TOTO' ^TO<I T«tt3 'TO*! ^i%l 

<2ff^T5 :fl ^1 ( 31 3tfwl ) CTO1 *TW*t ^5 CPI)3 P f^S 

^ i Before c^t?rp« TOtre *far pb nrre* ws* ^ 

cpd cq%i sPrai TO i 

^MPN-Jwrt CTtl •■• f 8lnMiPN - 

vrcw ^ cto ^ *tTO *i$$i nffai $<ri to 


iw ffcs 



88 ® 


*ntt< fwm 


(*) s *tfWis 3 a— a>R t*3m 

*T5 3tre3 TO *!ts»5|1 3t3*3 C ( a thin film of air ) ^TtfWI *ltfc 
5^3 <2fteW 5ft@rl fffin 3* *31 Rtt§ l nfa ^ff5 4*fi> ^ TCG3 
3%s ^Q 5 3Tt* I *it® *W 5tf33tt3 ^3^5 9 ttt3 I *rt^ $®3 
3C* 4*$ ^tlM (pointer) N C5t*1 I ^ ftl>1 v£)*f& ^33t*T3 



fear 


*R«ltfV5 <T5f^T §33 
3tt3 I G Wt 5 ?^ (cubical) *tfr 

*rtOT nfwfto ^53*1 3Tt* i ^c»ri 
to ^ nfa ^f5 site* i 
s c^nf^rr^ f*r«n l c*\wz 
OFtWl ^raf^© i s f*N1 


*Tcsit* 3fa L c *\ f*h « K 3fft3 %33 w fei *ttfei Rf§*re«it3 


3tt^3 §33 *t3fe* 33 43° 3ttf33 '*33 fe*3 ^ifM (telescope) T 
fel c*ki 3t3 i L cto 3 c*t*3 nftr *tt3 3ffel «tfws 3far- 


$55 331^31*1 ^3 I T ^33W«|fite ^TRT^<Tt^ 3fa C*ff33t3 3J3fa® 


( adjusted ) *31 3tC* I 


l ( *'«(«) *3^ CW ) 

*$tw\ o 333 3f$ 3f%3t553 §33 Rf§*v»ft3 3tc* w 

C*l3 3*f* ^33Wc®l S^ <2|fofof CtffaC^ 3t3 I f** W'Q fel 3^5 <^fBt* 
3tf*C«l 3*1 433 *3*tCT *tfe3 C3 ^3* 3t^8C3 3f*3 

Rt3^3 C*1*t 3°*^ C*tt33 33t3 ^3 I $^t3 *13 *H^5 ^fift* 4*$ 
3fiff3 «ffaW3 ^3 I 4(f®fe Tpfl*C«l *3 I 4^ 
'*3^rw c*c* ^tfet3 *rri » *T3t3 31^ ^ffc* f33#fa fe* C3t3fev5 
sit?:* 3^**1 *t3t3 «tfefa RpF ill ^3 1 R3^t?R3 m^\ c*tn 

C*C91 *tfet3 $$ 3tfr #^5 3t3 I 4^ C*ft 353* * 3t\3 3“*1> C*tC33 
fwi ^3 (1«(8) I fi -g~- @ "3^3*1 |U 9f«R1 *31 3t3 I 
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I f<2faR| ( Prism ) l CTO &tW ^ss[ 

wtffc to *rto f«fw^ to i aifarai ^5t®ra 

fctTO* C^t«i TO /:BAC l $ affaw ssC^R ft*RC3*TO 
fW5 <2fR3 (edge) TOI affray fefTO^ ^fif (base) 

TO qql BC I ajfiPTSH TO^ §*R SR^tC* ^tro C^R TOTS ^R1 
*RTO faRiC^RI afaR ( section ) TO I 43RR ^ 

tf®rai <£fat*ra fc*rc ^5 ^ i 


«*V I fc2f5ft*nj ^THT ffal <2ffe*R*t 2—(Refraction through 


a prism) S TO ^ BAC faPTO'< -aRR ^Rlf^S 3TO « 

aif^TO R *RTO *TCfTO <r| JfST55I ^R1 femp C5*i*Hl#lt£§ 
« ^'htrsR ?rto c*$ : to ^ Tti^tw^ toj 


43° BC feiTO3 
'Q L BAC-feRr 
<R3 C3t«! I feiTO3 AB 
TO3 *t1 C^fall Q 
f*R * frf ^ P f*R 
tf^l ^ft3 3*tTO3 fc*R 
cnRs qRrre pq 3fa 

AB TO 



33 I AC TO 3 fro f*R R « S pR 
c*fr® qRtt'S fetTO 3 ^33 fw ^>5 4 ^ ^ f*R 43 ° 
P^Q 3 *iw C 33 t 3 c*ri 3 fa i fefsR ^fsmi i P, Q, 4 t 
R * S C 3 R ^3 i PQc^ T 33 $ 3 f^s ^r, 43 ° SRre 3 f*r$ ^3 i 


to ^ pr 'Q sr mm o' f^\® <%$ 3^3 i 4 *r pq Rpif^s 

^Tftr, QR fefTO3 TOJ 3pR ^6 RS (emergent) 

I PQRS *fira *p*[< 33 I Q * Rr® 33taTO NO « N'O 
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nWf fasrft 


I C^I fefTO <lfa <3TO 

QH* <?|^5<T ?$F5 *tt*TO *Tfa C^ «f3 iSTf^^S QR 

sfa ^sre QOw fro *tfan qrc ^s Rc>5 ^>§* *rr<ra * 1 ^ 5 * 
TOJ^ C*&s?3F «ff^F?>5 RS <rNr *lfw RN' ^tc>5 *c* 3Tfo?i *rtt \ 
^53tt felTO<J ^T C$U <$fTO fo>i fsretTO 

fa* C5|t^1 ftc* 3tf^Rl *ltt I 

SS> I sfttRf gjfs (Deviation) : fasR *Tl <Ktf^5 TO PQ 

?fa PQT TO qtf>5 I /. fi3TO3 $?3J 3f*&f& O'RS TO *Tft I .*. PQ 

ro'R c*fm *t*i fagre ^ i c^n nftr pqt * 

O'RS^ cffl i gjfe-c^t®f *1 ftwi 

c^t«| (angle of deviation) TO | ( f&3j * 

V. I gjf%-C^rhC«Rl irt^f (Amount of Deviation) : TO ^ 
ab to pq 'srr^r^ c^t«i zPQN-m, erfwn c^t®i zOQR 
-r, ^ ACTO QR C^tt /.QOR-f ^ <sffro«t 

( fatfsfl ) C^t 6 ! Z N'RS - i' , 

TO 5R pfa-C^tt - D, fefTO3 CW /_ BAC - Z A. 

.*. AQR zAQR+ zARQ+z.A-*x WfM l 

L AQO + z ARO — * ^t<H ^t<Jl <TOjre$ ^TOt 6 ! I 

.’. Z.OQR+ L ORQ = /_ A .*. /_A-r+f. 

.\ D- ZTO'R- zO'QR + /.O'RQ-i-r + i'-r '-i + i' 
-(r+rO-f + i'-A.(*a) 

^ ^TtTO^ C9Ft«l, fatfstf 'Q fefTO3 C^tTO TOJ 

^ I *W (reversible) 

J TO-i'fafTO D 43 ^TOT *ff33^ ^ 5*1 I 43*$ 

pfo* ^t 9 !^ « $tfi> factor c<Pt«i i 3 ft ^53 

«rtvrat¥«* TO*— sin .(«•) 

sin r sin r 

gjfe C^tc«|3 irt^t S—tk?5 (protractor) 

fWl ZTO'R, zPQB, Z.SRC >Q z. A TO I 

vW »-5o°-zPQB, i'-»<* c - zSRCl *RfaTO* TO^Sl 
C^t«j fwl % ** I 







V-i I gfe-CTl*! (Angle of Minimum Deviation) : 

D-i-H'-A—33)TO ^Ev5 W~m HHCX W C*tC«RI « 
felTO^ cTO*i3 3tOT ( value ) J>lf%-CTO«nJ 3t3 fTO TO I 
4*1 fej^OT ^m3 CTO®!? 3t3 3W3t^f pfe-C^tCTO ^'Q Wf$C3 I 
*i3Wra ^1 c*ni cq fsfsro TO*;3 cTO'ft 

^ffatai f=if^i 3t3 3tTO gifo-c^tm 3t3 33f33 i 

^t*T53 c^w ^ ftftfl TO 31 ^3f ^t*r pfis-c^tpni to 

TO, to 3ii j>jfo-cTO«H vnt to^ %pvsR 

pfe-c*T«l ^i ®rN4 fTO3«i cTOi i 

I ^TTOJf gjR5 G^tC*^ iTSiCondition for the Angle of 
Minimum Deviation):—<1*13 T3^S RS3 $>jf% ^13^53 ^3 

STO TO ^t*fTO WT1 i ''Q f^TO r iC*T f3^33 CTO i' 3TO ^C3 
<2ft r 3 elfoTO CTO = r = f^1 ^tTTO CTO r I ,\/.AQR- ^ARQ 
.*. AQ-= AR. TOf^s <lf*H ^8 fipfosfa feiTOTOf^s 

<2}f^33^tC3 (symmetrically) ^rf*n53 f^Q 'Q 

fspfrR R f^TO<T A <ttfTO I f*fTO<t 

fe^aTO QR sfa fs|TO3 3fro 3TOTO i 
33«f§T 3C^3 I ^ 3C^<I «J'STf°r«lf% f3C3 OWl I 


(0 ‘Sttfctf^ 5 <2fat«l “ W Qf^Cxs /A- Sin 'jif^Cvs/*- s,n * 
y sin r bin r 

i + i' i-i' 

... •/ 2 sin cos 

. • sm i + sin i _ 2 £ 


sin r + sm r 


„ - r + r' r-r' 

2 sin cos 2 


s i n A +P cos r ~ r - 

2 2 


, • A 
f* sm 


■(«>) 


t — t 
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Wf fasR 


W Dm *3 HR $R^ ^ ^R sin A+ *JR $R^l 

u 

A ^ ► 

reR 5 ! ^ sin fa^c^R 4RT ^ I T^RU §*tret^ wre^S 

M 

ERfa** ^tf-R *rR yjsr®^ ^|re I t*1 ^W 6 ! ^f| *TR C3 W r-r' 
^•R ^RfwR <rtf*R *rttc*w ftv tr 4ft ^trei .*. D w 
¥&&n Sire tW 31 r-r' ^1 AQ=* AR. 

(<f) W Dm 3^R^ nsR 3R ^1 ^U fa*H 3tf*t $f| $R^ 
Tire I ^Rfa** Utf-r $R^q 3$re W ^t* ^ (denominator) 
fTsR ^^re I ^R<n "WtfR creR relCR cosine ^TS 5 * W C?t«l - O’. 

1 ^ -Oor i-t' .’. r — r'. 

Dm <[R 3>R^ u*R ^Rfare<T <tff«R ^R- b 

sin A + Dm 

... 2 

sin A 

2“ 

v£)| JlfhFHf 5JR^ pfaa ^ I 

(*0 gjsresi jpf%^ *fl?RRr*l faifafa® ^tre-s ft?\ 

vto s— 1 «rt^rai orfatf§ re ^tt^resfa ^re ^f®^re re *tre sjfa^ ts 
fare *fR ^fa*t rel *N ^f^fa® Rre i fasro ^<ret 
<rfcf $f& ^tre<i retres m pfe* ^rel *tr m^ri qt* i 

^s<m t'-i' sn litres ^tn^=? crercR *rar pfa 

*tt^ i w i' = i' ^Rl 4^f5 *mre<* <retcR sr® '<*refB 
^tOT pfa *ft^ I ^ ^R^ pfa* *TR l SF3*R pfasf 

$r^ tr *' -1' 3«si vfwr^ i 

.'. sin i —^ sin r v£j^ sin * /( —^ sin / .*. r — /. 

.-. A- 2 lr .-. 2 = ^ 



Jf^'vSCs'! 
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Dm — 2i—A ,'- Dw + A 

2 


• • 


sin Dw + A 


. sin i 
sin r 


2 

A 

s,n 2 


('aO 


(0 <2fat*i (Experimental Proof): f§?:05 

Q f*Rc* % femt^ Q *5ft^ siwt^l Q Bra 
Frfii*tttt Re? '®rft 3 3 ’jaftre <*itfwr c^tta ^Br RS ^ 
P 'Q Q Bra etBsfa? Re? I 4? ^ ft'I 

*tBral Bnft^s Re? *iRre r 4tm^ i mtw rs <jf*r<* ^fra 
R? *|R^f^s ?tc^ fe(W? ^t^t'6 I 
*itTO* 3iftr « RrfsR <jRji i wfirs c?R TO'R 

stfBnil i pfs? c?M I 

BO G*\^ ^ttfl (By graph): "iftor* ^ fefsra AB 

^ p 1} p a , p 3 , p a , ^°s p ^ t £ ^ p Br enr® i 


A 



PP lf PP 2 \ PP 8 , PP 4 «rr*ifo^5 sfira fefsira ^n<i Re? tfrej? 

$fe ?fi*i Br c*rRfl Rpfe ^Rira 
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*w ^ i -stcnsfp j <5tm^ cto 'G £jf%-tTO c^t* 
foil *itfoi ^tf%<r ^ i (fan) i 
^TfTO ^ OX (abscissa) * £jj% c?t«fW & tfi> OY 

(ordinate) tff%?Tl C*tt B'A'C' I 3$C>5 «M«t ^ <3 • 

(>) <2f^ **tTO CVfc«Bl jfa* gjfo-C^t 6 ! ^fos» ^ftC 5 ? I 
(*) A'c$ pfo G^im wf&h *tn ^ i ^j5T5^r pfo-c^t®! I 
. •. A A' c*tfB* ^s*r - $>jfo c^rw *rfa i 
(o) A'^ ^tTO c^tro |if% cTO *rtre i 

(s) ox c^ptffa *tw b'c' ^ 



b-i^ f53J 


B' 'S C'C^s C§*T I 
?3t* C*f ^ 

^ cro TO<i giffo 
^f5 cTO 

vrtre i cw sffsh 

^t*t^s{ c^tro sm 
*TR vftc* I ^PttW OB 'Q OC 
^ttto c^tt'fs $tf3 TO 
J>jfo-CTO BB' ^1 CC I 


^<1*. i "8 *' ifintf* ^fo*T D TO I 


(4) B'C're OC3 

*\W ’TCteTO 3t*lfo‘l 

'STffa^ B'« C' A' 

f^5 I .*. TO 
t - i 7 \TO D 

I 

M) f*t* *t*t: 


A 





cTO'<l ^FTfsft i *t*fc«ra §*Ri few Ws l fets?OT 




TOCS! erfwtf 
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%Tc*<fl ABC feft l A AQ AR (AB *1 

AC* 4 sW* TOt 5 ^) ^f’HH Q * Rc^> AB * AC 
^ C*f**1 pR *rt$tstc* c*lt^51 4*R AC* ^r ^C*5 

<tff*J?l S f*R C*tFs S, R f^R 'Q Q* ^ C*TO cm 

m i ^t*r* ab* *rsp ^t^ c*?ft*i p f*R c*ms *rpF® p * q 
f*R 'Q-r* sifeftrc c*to or*ri *t* i few ^t'Q i PQRS c*t*r 
*r* I PQc^ T *f*^ *f«f$ *** <il*\ SRC^ *f*T® *^* *R1F5 PTC* 
O f*^ C$1 f TO I TOR CTO *rf*t l TO^R pfe CTO TO<i 
4*rftRAQ-AR. ( b-m fsu ) i 

It'S i fetfWC*r* c^t«l (Determination of the angle of 

a prism) ) i fcfW* SfRwW TOTl % TO ABC CTO fefTO* 
TOC^* ^*1* I A i$v§; 

BC* §*f* AD frR » DAc^ P 
*t*^ *t^t^ I Pre 4*f& f*R cnr^ i 
P PA *fa AB ^ 

* AC ^ TOf*!* 5- 

<2lf%*5fiT5 ** I P x * P, f*R 
C*lTs *tpF© ^ f*R « 

<2ffv®*TO* *t*1 ^*ra P fTO* 

<2tf^f*^ 'Q A f*^ *1**T C*TO 8 

cm .*t* 1 ^*in Qx ^8 Qo f*R f63f 

^* ffifC* C*m» I few >(*t'Q I AP-xP, 'Q AQxOa C*ffl *** I 
P,AQ 2 CTO ^t*f I fefSOT CTO-lzPaAQa 

<2W«I s CAc^ E *t^hs i TOf^a *ftr PA^* 

*fa AQg .*. zCAQ 2 -zEAP-^DAC 
(f*l*1^ CTO *fe*1) .*. z.DAQ 2 —2zDAC I dfcjtt ZDAP, - 
2 zDAB 





■88b’ ftwfSf 

/.P, AQ,-zDAQo + zDAPo-2zBAC-2A. 

A + D m 
€in - - 

^8 i ^ m- : /*-f— i 

sin 

v£& A 'Q Dm ^tf%C^liU gtf^g g*g| gfal Dm 

* (*t) eifarcrg 'e A ^sic^fr b-o ^gftg gtfcg *gl gtg i eft* A 
« Dm gtfgg ^fggtg figg*! fw$ g&g i 

% feift tg *11^11 ggfsgfa gns *tt®> gw $t*n 
fcSfBrCgg TO ^g*T Fl«1 I Sj’Tfcg A'SDm 

g%i ^ gtfgg ^g i 

W I gfal «2ffep(8Sf (Image by a prism): <TOH 

gift fem sjF^g £]ftg TOSTOT grfsrag 

nfgg^g gftrter *tf^ w i gs©gtt gfw 

P ^ (narrow) gfWS POO" 



*8^ fear 


•iPR^tcg *tf*tf^5 gg ^ gfw^g W-gfa PO' (axial ray) ^jsreg 

$j|%g gm w gf«fa$ eini gg’ifggtt 6 ) ttfiffl gfeg 
«ft*r®pra ^tajg *tg**tcgg to eg cgftft* •tHfgpi 
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*Rre *rtre i ^stt few fmfo R"S ,7 RS 

?fw? p' ^t%r w i P^ eifefa? P' ^ i 

^ p' ^fss^r *i*prrft AC «rr*rfa© w wa <£(f^TC e f^ 
nssststm Pro fsifsr® ^<jt° P 'Q P'ro 

C*W HW I fef^<l ^ C*( P i$F§ w 

cgff^T^C^ *R[ ^fg f ^5 ^C>f ^f^l TO -& 1 X mi tr85K feis 

PvW *Tft 1 

1. A speck in the interior of n piece of plate of glass 
appears to an observer looking normally into the glass to be 2 mn„ 
from the nearer surface. What is the real distance ? /a™ « 

«J. U. 1021) 


at*,, 


<SJ ^ 

' ^rt'Tte w 


VO , 
* 


. *. §*rro*i 3 $ro ^ -$ x * - o fa: fas 

2. An eye is placed at a certain depth below the calm surface of 
water. Show that to the eye the surface appears like a reflecting 
plane mirror with a circular hole, through which objects situated 
outside water can be seen. Also prove that the radius of the hole 
is h j s/P'* — l c.m. where u=*refractive index of water and h e.m. is 
the depth at which the eye is placed. 

^4 <2ffe*W ^ 

oOx mtc*ra fas to^« 

( fta1) OC^-Atani .*. 7i-OP 


s sin i - 2 or /**-cosec 5 i-cot' i+i. 


cot »- «//*■'-> .*. OjOa- 


n//* 8 -> 


3. The minimum deviation produced by a hollow prism filled 



fit* 




with a certain liquid is 30°. If the refracting angle of the prism is 60° 
what is of the liquid. (C. U. 1932; 




sin A + Dm 
* 

■ 

sin 


s in o» 0 -t~'^» c 
* 


sin 


sin 84° 
sin «•“ 
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4. Calculate the refractive index of a glass prism for sodium 

'light when the refracting angle of the prism is 45 , 4° and the minimum 
deviation of a ray of sodium light passing through it is 26° 40'. 
{sin 36°53' - *580', sin 22° 32’ - °383} (C. U. 1934) 

sin A + Dm sin 8t°8 / + ^°8o / 

* * sin«4°4* / 

^ “* s«°8 / sin ^°o^' *\sb-o 

sm sin 

5. The critical angle between glass and air is 42°. Prove that a 
ray of light incident on a face of a glass cube suffers total internal 
reflection at the adjacent face whatever may be the angle of incidence. 

(Pat. U. 1944). 

nm ^ ABCD ^ i AD vsm Q TQ 

sfa i QN AB 

NS C3*I1 ^^4 BC 
3^1 SR i 

OQ ON l W 

zlQNO > 8^° ®tR;Nt® tfon 

Z.QNO-»«°- Z.NQO W 
z_NQO ^55 ifcn ®*R 

lQno SH'Ssi zNQO^ ^ 8 4° nfa 

w Qc® ^*1®^ c^t 61 »°° 3C3 *pr ^rr*ff®® 

AD zQNO^ 





SffaW 80 

-8*°-8b-°. Qcv5 CH C^U ^C?f NC'S 


6. The covered print is not visible from any of the four sides of 
a glass cube placed on a book. (see Q. 5) 

b-<t 3°s sw* m i to 'Q ^c«a *ttm 

I TO ^<1 MEP ^ i fosrfal P'QM 

<\H «2TR( AD ^ oqfwi Q fk^ps 

elfw© ^f»n ^ ab ^ *K»t^ stf^fere i ^srft 

<2}^ C^T^ri AG ^5*1 C*f*!1 *lt^ 511 I vSlt^l CffTO 

ntra c*pri cm ^ o wi sn i 

<2ftf 

1. State the laws uf refraction of light. Explain how they are 

experimentally verified. (C. U. i911, ’12, ’14, '19 ; Pat. *43, ’15.) 

2. Define the index of refraction. A rod is partially dipped in a 

basin of water. Explain by means of a diagram the appearance 
presented. (C. U. 1916) 

3. A coin placed in a basin is hidden from view by the side of 
the vessel. When water is placed into the vessel the coin just comes 
into view. Explain the phenomenon by means of a diagram. 

(U U. 1914.) 

4. Deduce from the laws of refraction the condition of total 
internal reflection of light. Describe some phenomena depending 
on total reflection, 

(C. U- 1912, '16, ’17, ’21, ’22, ’2 5, ’28, ’30 ; Pat. 1919, ’27.) 

5. State clearly the elementary laws of reflection and refraction 
of light. Explain how total reflection occurs when a ray of light 
passes from one medium to another in which the speed is different. 

(C. U. 1936.) 

6. Bubbles of air coming out through water in a glass vessel 
appear silvery to an observer standing by the sides. Explain this. 

(C. U. 1922, ’23.) 
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7. A right-angled isosceles glass prism is sometimes used in 
the place of a plane mirror. Explain by the aid of a diagram how it 
can be used. Is it more advantageous ? If so, why ? 

(C. U. 1924 ; Pat. 1919, ’25, ’28.) 

8. Explain the terms 'total reflection’ and ‘critical angle’ and 
establish the relation between critical angle and refractive index. 

(Pat. 1944 ; C. U. ’44, ’46.) 

9. Explain clearly why a smoked ball on being introduced in a 

beaker of water appears silver white. Also explain the use and 
construction of a periscope. (Pat. 1930 ; ’45.) 

10. Define refractive index. How will you determine it for 
water ? Give full experimental details . (Pat. 1931 ; All. 1919.) 

11. You are given a block of glass, a piece of paper with a 

pencil mark, some lycopodium powder and a microscope capable 
of vertical motion. Explan how you would find out the refractive 
index of glass. (All. 1924.) 

12. Explain a method, using the phenomenon of total internal 
reflection, for finding the refractive index of a liquid. 

(0. U. 1940; All ’44) 

13. What is meant by the critical angle for a given refracting 
medium ? Show how you would measure it. Hence determine the 
refractive index of the medium. What is total reflection and when 
does it take place ? 

14. Describe and explain, with the help of a diagram, the pheno¬ 
menon of mirage. (C. IT. 1912, ’16, '17, ’21, ’37.) 

15. Explain why the mirage is observed in deserts and over very 

cold water surfaces. (Pat. 1924.) 

16. Draw a neat diagram showing the path of a ray of light 

through a 60° prism ; the ray makes an angle of 25° with one of 
the faces, refractive index of the material being 1*5 with reference 
to air. (Dac. 1932.) 

17. Prove that in the position of minimum deviation the ray 
passes symmetrically through a prism. If the prism has a refracting 





5J4C 


angle of 60° and refractive index — *J2, calculate the angle of 

minimum deviation. (Dac. 1930.) 

„ [Ana: 29 40'| 

18. Show how the relation between the angle of incidence and 

the deviation caused in the case of a prism may be determined by 
the use of pins. (Pat. 1918, ’3G ; U. 1910.) 

19. What do you mean by the angle of deviation of a ray of 

light, and when is this angle minimum when the deviation is caused 
by a prism placed in the path ? (Pat. 1934 : C. II. 1915.) 

20. Explain with theory how you will calculate the refractive 
index of the material of the prism. (Pat. 1925 cf. 42 ; C. U. ’45 ) 

t 

21. Explain what is meant by the minimum deviation of a ray 
passing through a prism (All. M-G.). How can you determine it widi 
the spectrometer ? 


The refracting angle of a prism is GO 1 ', and the minimum deviation 
produced in a pencil of monochromatic light is 40’. Find the 
refractive index of the prism for the light used, (liven sin 50’«»0 , 70G. 

(C. If. 19JO. 


(Ans : /z-1’412 |. 

22. Define critical angle. Show that if the angle of a prism be 
greater than twice tlie critical angle of glass of which it is made 
there will be no emergent ray. (Pat. 19^9) 


23. A candle dame is viewed through (a) a prism (b) a parallel¬ 
sided plate of glass. Explain, with the aid of neat diagrams, the 
apparent positions of the candle as seen by the eye. (C. U. 1932.) 

24. A hollow glass prism full of air is immersed in a glass tank 

full of water. Make a diagram showing rays of the light passing 
through both water and prism. (Pat. 1919.) 

25. Explain the apparent raising of a picture stuck on the 
bottom of a cube of glass, as it appears to an eye looking down as 
if it were in the glass. If the index of refraciion is 1 G, how much 
does the picture appear to be raised to a perpendicular vision ? 

[Hints. /* — - ~ , where / is the thickness of the glass cube, and 
x the distance through which the picture appears to be raised.] 
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(Refraction At Spherical Surfaces : Lenses). 


V'i: I ^£*1 '2}f5^l ; ?( € i Z ( Refraction at 

single spherical surface) : W C^ff^ 

^t*1 

( Spherical refracting) v?5$f 

AZ*\ I ^919 

VaU 53 ^tc *lt#t3 I 

s®5|ft *Tf«JC>Br fa«W- 
^ i effwm ca fera 

*rtri> ( 03 ^ «s»^°n ) 

c*\$ fim 1 etrere c*tt«ft?i 
W&W *PT5C«13 *f<11 ^VS «1tC3 1 3frl3 w <2|fewf 

^^r?i ^ap^l-c^s 'Q C3*rft cvMw 

<5rt»t\5i* £<Ft«| ^ 1 ^t*T^ e <2tf^3t* etfaw c^t«l 

•It'esil *mi 1 isjf^^niTf i$c* ^ 

^fol *jf33l qta 43* c3*ti ^c*i ssfew 3fa 

fw »ifirai 1 

73 »*;r fsCT BL c? 1 t^ ^3 C§ff 43 ° hjk ffeai BL 



I C \s£«13 C^38, M \s£«T3 ?WJ f3^ (pole), 
MAC W I ^ fkai «CT3 §*(3 A 

*IC3 ?F3 BL eC*l3 3ffifa^il 3t«FI 3*t&, ^1*03 3t^ 43* 

3 t 1 ^^^tC 5 £fo 33 t*-J*. 3 W 3*3 A ^E >5 Wf« 43 *f& 3 fah 
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mjk ffear 


tJC^W ^srre ?ftr AB \®C*f M4<T far^ B f^^C\5 

S$*l ?tt5<l TO BD TO ^i to ^ B %tv® CN «tf«5ra 

^i:?lf 0 s BD ^ TO 

fsfC^F >iftffl <aTO I BD:^ Wftfwt? 

<pfro ^ ACc^ A' 

c5^r to i <jf*tm^3 sfa 

AM ^ 33m ^fwsTW BL 

Wf®® 33 ^3* C^r^f 

sffe 1 ?® 33 I AM 9 BD 3fare 

^f«^5 A're to i .*. $$ 

<2fB5^® 3fa A' ^tre ^ffaret^ TO 33 I 3^ts Aw GlfoPw 

3 $*J A' I fkai ^T*f\®3 CTO - / ABN - i, sjfcW CTO - L CBD 

— r 1 Z ABC-=*, ^f^smTO- zNBD~r 

. v=r , sin L ABN .._. fK — sin L ABC 

TK31 jtf - - -^n,\i T&C3[^“ - Mun 

sin zCBL> sin zNBD 

i%C3J B 3f^ 'TO^ §*f3 BR iTfa l TO ^3 zBAR-0 

.;. b>fcSR frog 0 = ZBAR = Z ABA.' + ZBA'A - Z ABN- Z A'BN 

+ zBA'A-i-r+ ZBA'A .*. zHA'A-0-i+r. 

i- zNBA- zBOR+zBAR-ZBOR+tf 
.-. zBCR=-t-0. 

kr^* zBA'A = 0=i+r '9 zBCR-O-i. 

gfaafij t5 f=w* ’itro <915 ^ 3tc3 43° R ^ 

Mre (2fm 3t3 I CTO t? ^ C3TO3 3tTOitangent 
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v£& ^spt^ 6 ! « afiafawi « ^BFSMTfatCSfr 

*ra^5*r ^C*r effisTO^ *K <rfa ^WtiT) (divergent) ^ c>rfs?9 
v£l| vs^lC^ ^*r ^ i 'Stt «2|f®- 

T<J sfa (convergent) ^ ^ vs*i:^ 

<2|f%*rta<F I 

I 31 c2ff(t*r GWF$?\ o («0 3P8 ■'ST^ 

u- -C ^ 5 *Tfof^ ^f*H 33 <43? 

etfofas sftfa ?if^s 33 i 


*bN<w 4 ^*t 33 :—z- =■ ^ x r 1 sic3 =?3 ^ x r - J -/.,, 

^-l //-I 

.\ 3^ f^fa C*Pt*FR I 

H) 3 ft "- •*= 33 wre* srf®^ ^Hr *ifks 

3 s ^sw u — r - / A 
p- — l 

.-. f , -Wf^M 3^ C^FfaTO ^ I «W 

c*?t*R « fasta «wr cW 3 M43 *ffr® 33 43? 

- - A- 




Clt'N'to 3lfS5*Rl«l : 8 

3^7 l (>) 4$ *R^W ^t^T ^1 ft>3S ftsl MU ™ o\ 

^r.c\i r qsiter^, v ■?%, 

^ I (*) =53*? TC~I« r ^ c ff<5T4 55 I 

tx 1 n = ] 

.'. f ~ “ ■'• "’ ^ 5$ 5^1 *ltC'« I 

.*. *\\ «^> 1 ? i 

Irb- I Gcf*U g Cffffffiq WT Slf^NC'N «N1 ^TOltWl 

^PN I 3l 44$ C*ft<it5 «i 4<£$ TjVj^rf n>c 1 3t<n ^ 

Sfortt* ( refracting ) WiON «f fame* C^ l ^ 
^H? ( bounding ) '?ON ^:*i^&i-C4^ ^TtTfSj^ C^IR't ,01C*N 
2t*ft*t (principal axis; 4N »Nl b-M* fan CC' l -spffa 
WT fai pirf3 CW4 c*\ C*N 2^*1 C^ (principal section) ^ | 

Ka i G^rwa *2f<Pt3 C.v* (Kinds of lenses) : cm ''Nf^T: 
9^ ^4'IC?^ o — 

(4! (convex) ~<5fl ^FCTt^ft (converging): 4^ C^^T < sf«T 

oitSl, fasitnft fa 4 aw: $?*n falsies i 4f 34t« 

OCT? ^OfN >PiT?<n^ 5 falSl C^T'T ^ *IST^3M *f* W 
:*K*\ «mrTT *rTw c N *N sfansfa 3*N 44$ 

C4*5faT s<! I 4f r^r.4 3£*!f 31 G*iM^pl (principal 


focus 50^ fan F' ) 4C*l 1 


- 

(*l) (concave) 

41 ^*W<ft (diverging) : 

i 

■/Ok / . ^ 

• ■ c C> t -. - 
/ 

vflt *lWtW TO l 

f^Ntn ftfC^ aW2 C4lSl 

ol. 

(;i-M-. i' ; ;2V-' s ' 

\ ^ / ( N ^ / \’ / 

$tS1 falSlCS I 4? «2t4T4 
OIC^ ^ 


/ 

btrSK fgC5 


^sslt*! T9 sfalW ^fatfara *14 
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<Tfar$fa v$*fB *rtc^ ^ 55 i 4$ ft^c* 

^JU *1 <2ftt5f ^c*r (wt ftc® F') i sicsj* sr*ni cw.*w 

sj*t5 (form) *tc* I 

^*\ C*\WJ ^t*t5 :—(*) ^F5t$ei (Double or bi convex, 
Wr5R ft® a.) s| ftc* ^3*TI (*) VITOCTtOT (Concavo-convex, b.) 
®* ft* ®* ft* | (?f) (Plano-convex, c) 

4* ft* ^*\, ®* ft 3 ? I 

cem% ^t*t3 :—(*) (Double concave, f.) 

^ ftc* ^5**1 I (tf) (Plano-concave, d) ®* ft* ^*T*T, 

®* ft* *R^T I (?f) (Convexo-concave, e) vn* ft* 

^^®T, ®* ft* I 

d 8 i c«l^ 'Q c«ro* ^c*a 4ffc® *ra«tc® *t%^ 

*^*®ftt T«l5f,OT r <^i ^ftcs *itc5 i '4C3 *<i ^ feisRsjfe ?ft 

(oifti w) ^p* ab^ ftc* 
f*3ftt3 ftc* fei^C^a C*Pl 3FW 
*tfari ftrotcs i ^t*<n stft 
*WT fttfl -<f^ £]fta 
c*^ ^*i<j fts<i *c<i 

f*l®? N W ^51 ft*| sifts’? 5 ■aftu ^fta 
ftc* i =^ts ^c^ <jfrrafa zqu 

^c^s ftc* 3tf**i *ira i 5 ^ ftc* ^ftc^ 
ftc* C^ tff*C^ I C^IC^l fS* 4 $**| 55 I C^C^l 

w ft*i «ife j ?* nftff ^ 5 1 

^5^*1 c*IC*T sg^CSt^ *J^t5 *51 5ttC\s *iTC? <MR 

<ffa ftRt3t5 ftc* ^tc* v£)5 # s ftc* C*T*1 *tC* v£i^*t 




cstt^fa to : cm 


S f5> 


fa*tfte fro 3tf%3l m i c^^ai 
cto 3l%«^ ^^ft?ft 
3* i $1 cto *rrwcsrc 
^*r >1WTO *tt^ q<n qt^ 
*TfC3 I <r|s?3J CTO 

ilfel ^T*ti%^ ^?| c*\M 

5f*l3l m I 

sc i *i^n s w c&F$m 

'srfc^T^ ^t’rfr® 3 !^ ntu i 


f*5l 5ffr*?>5 <jfasfa ^ ?$:t 



»-SK f&35 

vfr*i^ cto^ 9 tf: 4 f stfi> to 
efFsj* cto^ 


c5ptT*r r <rtre i *iffl wp %*w ^fHsT c^R f<^ s&re *-> 






<smtft ( ^ci cto ) f4^i /> f<i^ fa* ■srfs^RT sfasss 

(^^vStT CTO) CTO 3 fall 2tf'*;^TO<T *K *WR W^'l *lfsT >RT?TO 

33 TO ^ fa^C* v 2 t$|ar G*Ft^pr(3»> *9 a* r&3}F) ^1 m 

5RT$TO ?lfl3t5 %‘<U <TO3 *fo-£ *Rt*3tC*l 5 Ml CTO3 
W-faf? ftM ^1 2jfaw«f3 +W 2f«R ’TO 3 $*f3 CTO 

<21^5^ c*^tf5 33 (^§5i cto) 31 cTO fM 3t>3l 

TO 33 («W5«T CTOf) TO C*lt MjC3 f$fta «r*ftST (£') 

TO I *W<H^: 'ill fafft SHfft CW*C*| C?jC^ <2^1* TO I 




8^0 

(Focal length). U^H CW'R ?fc^j 
(optical centre) *\ v .*i v^c* i£?r$ (FO) V.*\ I nU C*\ r .^ 



fM ss^t fbu 


5tr<^i^ ^£4 ec<f < 5 $ c^ppt 5?cs if^ 

Wfo 59 1 

"sij ^fOTfa-C^f (Optical Centre) ■ w <m C s C ^ 
CWs*\< ^FTl CQ ' f =-r l ) tj . C'R (* v ) *o5fi> 
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vw>it*f i J^r<n *a$ Q * R'm **K w1 vs* 9im' 

55 ft c*it*H ’st ^ Q ^ R rnc^ ^C9 9^t“ Q « 

Rre c«ic*m ^ « a'fc' *ra ,w ra tosw 391 ^ 9*9 pq 
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ir*u Qz*> wrs* <rto f«>3 *h RS 

H’ i rf/’'« a'fc'c*' 44$ ^r?5M *if>» HR 4f<c*i FQ ct RS TO<?4K 
5?R < ' 8 ^%cm ) .*. l’UR> 44$ 41*34 44 l HR 4 4 1 QRS 

■-im 44 w :4 O <*r | 

O fa%% 4 ) CQ « C'R >^f« 4 fr .-. ecu 

■s COR W4 ( similar ) IFj?’ 

•'■ oc'^cn<”c/A' ^ ^ « 1T>;K ^ >J|) 


_ CA-OC _()A . UA .CA.r, 

“C'A'“UC'’uA ' ’ OA \ rt'"rr ‘ Vi ’ 
.’. O AA>4 ftffc ^4TR> 4R I R?«r* 

Rf^g MW O fts^l 4? f^fwg «ltOTt^'G^3f 


( ) A C r\ r . 


1 - 4'<14 


^5-24 T <lfw C4R 4 fa rMRH 44 >'R 55*41 «jf>iS- 

W«f4 n4 *313 ftr^l '3tf*lf : S'5 4f*U4 JRmtC’T fa'fc ^ AsR MiW 
3*FII ^5t4 *14 34R 'WS 1^4 44$ f4^ W 4H51 4f5R 1 4? 

faftfg f4^C4 41 ^ RR?4 C4® 4C«f 1 *!T4t4 4?C4C34 

H4J fail c4 sfa ^faiR 4 Rr rT 4t< 31-nfi'i *m ^ -«f ■•*■>& *w * 1 ^ 1 ^- 

4M 5?C4 I HR <irf’K4 C-IfSl <RC*14 C4C54 Hfff fall STFSVFffi? 4^114 *fR4 
f*4 5<j HI, r.4 4*l W\ (the ray is not deviated 

but only laterally di>placed) T4 3 7 fr *14 54 1R *ftc*4 *14*1 
^F5 *1tHt3J 44 1 9 $5144*1 (RRI4 C4rit C^iW Ts^R 4tC4 I 

« Rt44*f c*1C^l4 C45 3 (pole) 44? 54 I 


■vtOTt 3 ? Wil* fa«fa 2 ( ( ]^, ■* 


OA 

()A’+()A 


1 i + • t 
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ftl) ^5eT (Focal Plane) : C^m 3 ^ W ft$1 

TC^TC=1 <*fa® ^ t C5CT? 3H51 

C*flW ISC^ < 1t'Q^1 I 

S'&l £*1*51 (Thin Lens): CH C*TC*tt ^ 

^sprra ^ *13* csw ^@i i *iffat3 1 ^3*r 

*1* C*T*f qftfl 5f^| ^ I 333l°s t \* C*TC=*T a, A', O *rcftT 

sfft^ll ST'Q^I ^ 4^? ^ 4$ fa 3 ft^ C*I fa=*^tc>5 ^t*f1 

*ftm I vD^n C*TC*T?f *I*fJ fwl CW 3fa ^jfa^ 

*w « fafai *w ^ cvm ^ft^i *\ wi ^ i ««rT= 

W '9 CSTC9I* C^W-ft^C* - C5JIW C*3t ^j^l 

I $tf%faCT3 fa*fa (Graphical construction for 

images) : 2^5 ftifa <jfal C*IC*f c 2 jfe>l^ccf=q *i? C* 

-Sifafa^ ^ ^fac^ C 3 ^ -jfaftw §^fi5 M*fc *ft r <W 
^ftsl ftsftft^ ^*1tW m l— 

(^) 4*® <lfrl ‘*ftU ^ CAW Wfa^ Xtl*. 

tflfa^W <13 £*R C^r-ffC^ *W fall ^fscqs’s? W4 fa“^1 *f*TR C 7 rT^> 

5n i 

(*0 ^f5 c*ir*ra reca* fan fvf^ 

^i ^fit^i c^^i ^ ^tfN w i ai ffa^ ^ ^ fa* 

£ffaf<re ^ I sjfvr <lfal 4}f^| ft 5 *^ 5'< 

^ ^ *tfaft* ^ i ^ c<\ ft 5 * 4? ^f5 ^f*t? ^t; 35 

^ftnn ^ \5t?tre «if^ft^ ^c^i i v£j?^*r ^f»a 

^TC^ ftc^ v£p ft^-® ft ft >5 ^ | -1C^ c^i 

4}^?IC C T<5 C^f ^fi» ^tc'^ ^5C^}Q C*$ ^ff5 ft^ 'AV^ 1 

( ’J'S ^5CBgt*iI ^ffB ft 3 !^ ) 

SV- I ftra^T (Rules of sign) 

^ tfsrr^PF i ^ ^ e tt^i^ ^ i c^^?; 



C?Ittfft I cStfeW : C9\*\ 
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^?C® ^5 *fl*l1 ^ I &5*T CTOT c*Ft^*f pi l«rtUl Stf 

c^c^r pi ptm i 

§ f£^ fa<OT fw TO1 I C®? 5 * 9 

^*1 pen fa^a TO1 fa*wi ^ sjjos wsf-fw 

*?W® (Committee of Physical Society) fafafa® 

^$CHPR TOW , w :— *l®Plv»£ «rrt*!t3far W pi (real dis¬ 
tance) ftf^Tl 3ft C*sfa pm I C*l pi (virtual dis¬ 

tance) fal qft iffal TO 5? C*$ pi rnM 7 ? I vflt ftp ^S^te* 
^g5T (&m <^t?R pi Ptll, *WS8\ C*\Z*K C*Ft<£J1 pi? WUl I 

v£lt faTOS ^fal ^ c 5 ! 41^ ?l*f*| ^ I >1 

V v it J / 

*rrni 4f faa*!t$*!tra wi t 

i *[35 (General Formula for Lenses; 

(^) W'S®* C^f^l S TO ^ NO ^ ctok cs*, O s** 
ci^, F 3TO c*FT<R, F'Q «ITO ^ i TO PQ ?$*\ %»w 

n«tei ^tsTO 4if6 to i <jf*n PR *ifa? ptwc*? ®n<int® ?t~\ 
■sifown ^ RS to 
irfp n i to n F 
rtre ^tfTO^ i 
RSca? *t-5T^fsrC^ 
lfa*J F fall ^53R 
^TO*! PO 

3 for O ci^ 
iffal ®iffae 9 t OT *tc^ itfp i ^ ifft 

^“St^fa 3 ^ ^fq® 3Ffa®l pi*) fa*f lid* P^3 ' 3 ? 7 l ? t Sjflfa' 
s|st P i PQ tos faifaj. Q to*i ^fi® i ^*«k 
$^f* «rtft=T TO** <nfl® I CTO^ PK to* 
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§*13 C>IC5vj> Stfofa W^-4 I ‘5TC*M ^<J fq 

'*19 $W I FOiW Sjfefa fq ^IT'S'J] <IT^ I «ilt 
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ssjk F&aj 
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^ _-~- f * v + u -f ^1 
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l ( Magnification ): etfofaCT* 'S TO* 

^s*itit wr\ i 


fw*/«/. Or/_» 

to* P'Q ^Q 11 


1«8) 


■■*i5t v *1 m *tc« c»u®i *£c*i 5»^s *? 

u 

r b:it v * u .’. sfef** crn^i stores i 

^ 5SPi'f^ i f&ra w «« e fhi^ i 

u 


«\ " SfaiM I ffj^sj 6 stfC*I 

:i 

it faroi* c^^ri *m i 

^•'O l m i3*° u, v ^S f- ^p 3 ®^ : ^1**1 *£3f — = ■ 

t/ U f 

(*F) -2tc^]^ w ftT^I '53 s ! ^Iiiw, 



1 - ?, ^ V .*. Ill =x W = 1 — 

u f u f 

tffta* u fwl '9*1 ^f*C*T, 


u _ 1 “ 


f 


m 


? ’ - . / 

U f+ll ' 


f-r 

t 


i°8 i sffefawf w*t*> ^ % cm stzv to* 

§*f* effofarc* «if 'S ^rff fa fa^* ^c* i to 

TOt** C*tC^* ’ft:? ^tfTO -2lfaf*C** C\ *lf**^S( -3t^1 

foils *r*1 c^^ft*i m i 




8'4ai7' 




fan / (*) ^ ^ PQ ^ 

I 3^3 P 9 Q StT^ fa*f« W®3t*f 3lf%- 
^55 s!*ff^ <sic*M C’FK 6 ! ^t*r® (inclined) $?3l ■sjf^s^CP 


P 


w 



/ 

/ 


»H5 ffenj 


/> 6 7 Rfa^ ^ I 
Hvsn PQ^ «lRR* fq. 
Sjf^^ ^5^1 9 
CST^ ^ ! v£|^ftC^ / , ?H c rN^ 

- ‘. I vfftfM tt . 

.-. !’«• — /’ I -Sff^pw 

C*FfaC>T P 1 

i« - ” - r . ’. *tRR* $*rfci. 

if oT. " 


>Q ^l 53 I 

(*) ^ 2f 3lt^ S fbC3 PQ ^8 I PR « PO 

.sjf^wp *13 rs 9 or w ^ i rs « or *fas 

p v£)3\ P'QR SffoRq ?$*\ pq | pq* f 9 2/^ 

Sffrs 53 4'3“ Gffofa*® ^ §*\&\ 9 p I §fa C*\m 

■*Jtwrni P^W T (objective) f5<P©1 ^ ^ f 3? 

fitRsRs ^Rc> 5 ^*1 C*I*J 
*<l£ ?3 I 

I,'©) 2ftf5 S 

PQ <l^t PR 9 PO 3 fa 

^3K^l Stf^WP *t3 RS 9 

or «iw*t>w 3T3 1 vsit sfaw 

^f%>ltfl P 1 3f%3 

R®i*( R^ p 7 P^ <slRR^ i PQ^ ejfaR^ pq t «ffaRs ^ 





cs : cm 




g 5^5 *if^5 ^i *ff«rn^ u - 2 / 5tfac*i 

w •— 2f 33 i c^ic^ra «t*rt «rrw 2Au *tfS>5 35 ( 

w - “ — 1 ^5f? eifefoi ^ g 5^5 ^tf f^ »rat^ i 

C*W (Terrestrial Telescope) 5I535 1 ® 55 I 

(8) 3^ 2f ^ fiiffl TOtf wfatfS S TQ ^ I T05 *F5 


SftfTOt ^*15 2/45 

5tfe* /</ -stfS^s 55 i 

■arf^Fs ^ifnr • 55 i 

55 i ^ntfs?* *ik^ 'Q 

5C3js <s*iro ^ 

5$a '3fef35 &,*ra 

5J5^» 55 I 



>•< 5 ? fear 

$t^*T ^FC5 I tSjf^^vs 

^r« f^fifvS 55 I 

5F55t* <2tfcf55 Iffos 55 I 
5^, ^ G <§^M 55 I 



(<t) ^ 3&u c&t^cn 
s ^ pf swr c^t^ 

^5fcr®l P 5$C® PR g PO 

*fa *i? »wt«5tcsr 

&t%l ftf5l 


5rf% 55 I <?&«¥* rffofo* ^ G 

45tFT *TW5«I M “■/ 5Tfat®l * - O 55 •*• v = oc 

5^5t“ 


m =* =«c 

a# 


C&) TO f 'S S »M" fee PQ 5^ 

OF-45 WfJ ^5f^® I efofa ^^5 55t$5t*l PR 5fa G PO 5fa 
RS G OT *K5 alfw® 55 I RS G OT 5fWt *15 




81* 


*nrK fast* 


59 $519 9fa 59 fa% 

TOkfa* 9 f^s i$m px& orc*t ^ 9 tt P43 afafa p 59 i 

* 

TO* ^94 / qm ifa I PQ-49 Pq 5t*TI ^»9T“ 4lRsf^ 

*I9«f, C9lwi « f99ft^ 59 I 5“R1, f99*fa (magnifying) 9H5 49“ 
*9f)*H ^9 ^s*W«i 9C39 (eye-piece) <399 f93 9^9919 

*fS C^ 4^ <39^tW 9J43FS 59 ( 

W W\5«1 2 »W fra NO 4*fc CTO9 C§*t I PQ *Wfa 

*ct9 C9 cm ww* $99 ^ i pr s po 9fa 9 * 1^3 RS « 

OT *tE9 59 I f 5t9l *9 31 I ®i<t* $5191 ^mt\ *f» 59 I 

RSi* *iwfa9* 9f^ mm Pr*fTO P C^ 9C9 ^9t° 
P49 afef<3 /> 59 1 4$ $f St *fa /> 5&v5 <3tt9 9fi9i 9C9 59 i 4^ 

€lfof93 989 9^ C9P99 49*5 fa? -Hafirs 59 I ■’■ '« - '’ 4$ 99W9C9 

» 

v « « 99 99«5 99T954* 59 I .*. «fcf48 99 *TOf C9ts?l « <39^ 59 I 

C9C5^ J.>* ■■■ r < 11 49° w < I .'. filfefa 99 99C9I ^3T5* 

59 I 9'8£9> 9^ C9^9 9919 9t9 <3t$fe ^3$ 9^ 59 

fa* 99PTO$ 9$ TO^I Slfof^OT <3t$t9 C^tk 9TC9* I 









TO* 'STOtt 

1 

1 fill 

1 

s 




1 t 

1 

1 

i 

* ^t*-t* 

i 


^*|CT 

5?Vj; 

sr*jt^ C'r-tfW 



^*1 v 9 9/4* ‘IW 

5 TO? 

/ * 9/4-* W 

>J 

>F 99 

9/4 

bo®a? 

5 /-4 

W1 

i 

» *) 

V 9 /v&a wm 


'9 'v /.<)* Vim 

*5^3* 

W W 

U J 

b* 5 Stf 

^)CA 

t< *533 <3 

” 

/4* <R 

3tr»U 

TO* 4$? fe 

TO^* 

(RN 


1 

, ! 

i 


i 

i 

» 


^7Fi 

1 

1 

3>TOs! 

/-4 

l 

1 j 

*w\ cm^i 

« C*TC«I* TOJ 1 

1 

1 

1 

/ 4 C*CT* ^j , 

1 

» 



Offc^ l tkm : (i) 'Q fs*R m c*r to c* c*tt *Tt=t 
qt$*' sfl c*r ^ '« frfti w i (*) to ^'n * */4* ^tc^t ^tfVc»i 
<safefTO frofite s* i (o) to */4 *rrftt*i fjfofro 'Q to 4 * 

** i (s) to / * cw^ *itc*r wfem effefro ^ i 

to c^* *tcs *ftc* s5^t etfofro c^tfr qft? t 
■C91WI ^ TO ®I1%9| aifafof TO* TOft I («) C*CT TO * 
•stfefro fare ^ totto *t* i («») c»iw */ «r i 



81* <W< fWR 

$ 

% The real image formed by a lens is twice the size of the- 
object and 18 c.m. from it. Find the focal length of the lens. 
Deduce the distance between the object and the image when the 
image is half the size of the object. ( C. U. 1947 > 

^ 5 tj§Ng s&rrcs c ^ ^73*1 "s / i 

(^F) m — ”. «-b>c>iffa: r - - 0 ^ 

u 

- \ f — 5* cm f*i: 

V U J 

(’t) tn = * = b V -^ fas 

* H * 

u-v-**-(-*)-** cm fk: 

2. An object is GO c m. in front of a lens, the image being 
300 c.ms. on the other side of a lens. Calculate the displacement 
of the image when the object is moved 20 c.ms. (a) nearer to the lens, 
( b) away from the lens. (C. U. 1929} 

« -*• cm fa:, 

v u f 

v- -ooo cm fa;, /^vs? 


_ v _ ^ f —«» c^fS &s«i i 

Ci»o ^}i * 

C- } b )> 

(a) u — '59° — “ 8e .*. — *“ 

' V 8 <♦ 4< 

v -*• o cm fa: ( c* rc«Ri fac^F ) 

° ■■ *• ° cm fa: i 

(b) w — <#• + *• —cm fa: — * 

• v — cm fa: ( fa*nfte fare) 

<Sjfa5fare «• o — " ***»$ C*lS fa : ’ffare I 





3. A circular disc 1 inch in diameter is placed at a distance of 

2 ft. from a convex lens of 1 ft. focal length. Where and of what 
size will the image be ? (D. U. 1928) 

u — * f i» - * s ^ta«i c?^g?r i 

Wta*! - « into mm 1 - l + 1 - * - * 

V u f *8 

“ »■ -*81: /, <m ** \ 

' *8 

wi- p - 58 - - * .*. 'Q ^ ^ i 

II *8 

4. Two convex lenses of focal lengths 3 inches and 4 inches 

respectively are placed at a distance of fi inches apart and a luminous 
object l inch high is situated on the common axis of the lenses at a 
distance of -1 inches in front of the lens of smaller focal length. 
Find the position, nature and size of the image. (Pat. U. 1927) 

C§Tl> ^ u = 8, /— - ®, v - ^ ? 

* - * — b 7 - - i* T: c*)c*i 3 m 

V 8 O 

C'ffW /i-n + M- - +'*»— -«» & I 

^ ^ 7 / .*. b »- 

7J — 'to 8 

— 5? 1 c*rc*ra VA ^ s w 1 

■ ^ ^ 

mu C *\*T dt^l fw 3 m - V - * * - O, C*! 5 *! *t*1 fadfa - "* * - *- 

;/ 8 -i* 

5. A convex and a concave lens each 10 inches in focal length 

are held co-axially at a distance of 3 inches apart. Find the position 
■of the image if the object is at a distance of 15 inches beyond (o) the 
convex and ( b ) the concave lens. (Pat. 1928) 



mrt«f fiaft 


8n« 

(a) v£i«rrw « - ^ ^s, f — 

- _ q\ *,=* _^o 
V i<t }o 

*$t cw.*\* tot ^-of; .*. &\*\ 

^*ra ftc^ * i tfo sq i 

^ <2jfef«w c*\r.*w *tc^ ^ c^f\ 

(ti) -u + o— — o» + a= - ^ — v — ^ 

v' >c 

i<? ?: .*. c*uw c*if«c¥ ^favg ^ fit:* 

}1 

*«* 4 ?C<J *tf^5 ^ I 

(6) ^’i \m h- + >«&, /= + > 7‘-^r 

n 

*_ * - .’. v-*> '$: ^<r- ^tus «> ^:' ^ 

w >« *• 

i c*ic*h w ^-<1 ^ <^<; .*. <fg« 

raf->+vs-3 &,/= - b* i ^s<m ‘ - b — v .■.?/-+»of: 

^ l/ o' ' o 

^<it“ c*ir*H *i*5pJ »o *n:<i aifefa *f|S>3 i 

W » GSTC^FRT ( ^ ftftt «ff3*Rl«F5C5ra ) 

finl «rt55*««l S ^tHl?«| ^313 fa«fa (Direct Deduction of the 
Formula) : sftfe S C^ fitf^*! -* %t w.*\ Tfa ■sfftsw I 

c*ro ^tc*rr? sfa c*ic*h to fai sj*r ?far <rf^ 

3^F® ■Sffef'S ^ W ^Ft5 ®?F5 *p3ft ^t^v5 tff^va ^ I 

TO ^<1 AB v£|^f 5 feot 5 f$ 5 | C^^T, AP WR* §*RT P 

ER « AS ^ WfarCTI r, >e r. ^ /* 

4t5.^C$ fittest* I TO ** P ft-sfe ?ftR. 



ciftfto : cm 




BR *5C*\ 5?3J P4<* effefoi Q' W.m 

^9fl ^’RPB-b, Q'B-r,, 

.*. *rata3*1 ^*rfc<T ft - 1 .(*) 

>'i "■ 1 1 

^ Q’ fosfo vf\ as* w *34 ^fsf *:* i 

^ Q f *rfc*rr* <jfaN as sjfswf* ^ Q' 4 * 



i *finn *i?n[fo c*w *{< *h**ii1 

^5«n C*K*I* C*«f (thickness) A 13 Wl I <1^ <i A <1 

13 wfacs *ttfa i .'. hi)~< ■stfo’ra ^i» j^.vs sPiCi 

- * , «4*? AS ^ *?fre ^ Q\s* ?<s5-r, 9 '** Sififa? (^<1 

f^lf - 7', 

1 1 _ 

--I-* 4 ,\ <2fc«j$ srfac* a f*rai m 

r v , r: z 

1 ^_l-^ ( (^sQ^) ^ ^%-j |-^(ft_l)^^-^)... W ) 

W ^5 '■rfta etfafar 








yin -f ^ W TO 


u — •=< 


^TO V-/ ^^1 


l 

V 


1 

/ 


iw l - 1 -o, i -(/*--!) ( l - 1 y 

« -C J \r, r. t J 


(Sfc) 


.*. (*«) <3 («*) 

(*) C*TC^I?I »\ r. A WH* 


... > —(M--1 )( r ' + 'J .-./«W 

(«0 r x r. *wm, 

•*• i-(p-D ( 1 + 1 ) ••• /rom i 

f \r t rj 


'^o'b I ( Power of a lens ) : TO31 Off^lHtf^ 

^faf StPS^TO I ^ <lfal frW 

c*rc*r <n c?.w <wrft ^tc^® nfc^i c*ic*raTKri 

efRwTO *ra cq ifirctrt ^1 ^ c>i$ nfiRMc* 

^ i wtt *if^® sfrmc^ c^ra «ro 

c*ic^<i w-f^<i *r® ^tc§ ^<r gp t^R f *f® c§tfr 

3ftl3 ( convergence ) ^1 ( diver¬ 
gence ) W5H •ffilTqt*! ^n® I ^<11“ Gt-m fa*tfp® 


^T-^TTl 


* 

/ 


( reciprocal ) wfal C*\Z*W TO1* ^<!l ^ I 




GvVfH P^5 C*\GW TOm^ ^t w? cil^ (Unit power ) 
$3 I fsft 3 ? Dioptre (D) ^Z*\ i ^ &a*J cw.^ 

TOtf w srto* 'Q ^ ^t w ^fasi *t«tj *pto 

ft* ftsits fct** c^c^r / *«rt**, **** c^fjt 

K%W* » Wn C®TC*tt TOttSiT ft* C*iTO ^53 f&C^S fa*tfh5 

^ i **4* c^f*i fasten atm *f*si wn 




S5C*! c2jf%Wi : 

^ tfauM ?fro c*\zm nwft nt^r! i c^: f^: 

c^t^ c*fc*u J—sD i ««c 3 i:fa: 

» 

OTt**T $«*T C*rc*H ^Mt<? 3tC^-2D. ^TOTC-2D* 

^fTO W S-Rtfi* vH^fB C^T^T qf 3t3 CWtfW ^-{Xi»* 

-«• c^: Pis i 

) ot \ I C^J^f ( Combined Lenses ) i ^rf^J-^l ^fB 
W?l « ?tf& C5fT«?to ^C*\ C*\Z*\ -Sif^TOS ^TC^ltWl *Urti I 
wu $ffB cstsi cw.*\ f<m 

(?) ?? f x * U c?t?*f-$s? Ufa's ^tf& *w cm A 'Q B 

^ to csjtsi i 

to A ^ 

B sjc^T3«i cm i to ?<j p 

tsfTO w OPs O 

- ^ a»»*n fsir 

gpW cm A? f^l «ife*raw CM^ sifvsfa* P' ^ I 
^f>f u-cm A *r1*t? 043 533 ^ 43< w, - cm A 

P' 43 ^ 'mT3 1 - 1 - 1 . (?) 

^ *\ " /, 

p' 4 *r c*w b<j ^ft?-fa53 ?t? ?t3 i to ?<i 

B CSTtfwf^r Sff P'vfjfl Slfefa* P ^3 i c^ *i? '«f*rai B stc<® 
P'43 331 mire *ut3 i 

qfifPB-z'^ ^3—--~ 1 . (*l) 

V v x tz 

(?)«(*r) cw ?fasi ^twl *it$ 1 - - - 3 + 1 

v u ; x )* 





«■»* *raw fast* 

aw aa A ^ B <iiVcn c*iwia *ata pi at^re at^ 

C*Fta^ - F $3 vSW 1 - 1 -1 caitW M -1£^*! 4^f5 CTO 

v ft F 

?i*rc*a ^ - sfafawa i 

• •• !.-'+;- ■••(«■»> 

(a) aw « u * 

T j ^f5 C 

*tfc5 i c^a 
caPa-^ aatrca ./, 
'G /j i aw ^a O 
i?hff^i <*m cto 
L,*<iia W CMa filf^fai Q t fq^ffo c^ L,^a Tr?p«i Q^a 

«ffePW ^ Qa I a^W CPfa ^ ’ - J + } . 

^ W1 fasfaftr® faaasfa IT* 5 - 

(b) $tf5 ^ *mtw ^aa ca^a aata ata ca c*fa 

eif^fawa srtalta ^<Ts P^a (,«B foca) sffinfraa^ CMa 4^1 <2ffofa^ 

akaa *ca \»W c*tC^t^ 4asft> CTOCar v$?lj ( Equivalent ) CTO aw i 

& 

(*) $?f& ^ c*E*Ta cats aa at? ^fcwa a* atfffa FW*I I 

i«V- l <?Ffaa flT9 fa«fa S ( Determination of the 

focal length of the lens ) : (y C^l^r % {&) 

( Direct Method ) : ^c$a fvfC^ CTO qfaal faiftefaw caatCT 

^tc^rt* a fir p ^«fR caatw 4*f& c§ti> sriasfaa 

nt«fi at* cto caata^ta ^aa atfaca / *tmi ata alai aafcaa 

afirca - aat«at«r qai p i aat^afa afar 

siata cama catfl^as p i 








(*f) 3HP59J W*f«j ( Plane Mirrbr Method ) : C*m 

Lv£J^t 4*fi> f*t=I PQ ^sft? (clamp; *T«I 

qt*tro fnwsr P c*\zw <i ei*frc «kto §n<i *iTre i c*ws 

f*r§w *ra«5i M st« i 4*ra PQ faw 

>TCT^1 PQ PQ x 9 ^1 

<£ffe% P'Q' v£)^ 3j^sfT c^r w ( parallax ) 31 r <ffC$ i v*PR 
P ^<1 *2fsft^ C*Ft**T 9 PO = f. 

P «r«t3 c^tw ^fasii P 

cwss\ ?t?l *f<l 

^c*ra 3$r« i ^ 

<jf*irg55 M fr*ft*l 

^1 ^fs*TC» + C<? -stfs^fffj^ 5fjjj WT\<1 

w fwi P^ 5 ?r< i ^'^f“ ro -A 

<srt*ta PO- PO'+J. c*\rj*ft Q<W I f?re *fP'3 ^ «*# 

(*f) u-v *t$f% % A L ^(5 C*W, H irCQ C <lf^ 
f«M1, D ffCS S \4?$ *ff T *1 *1*1 l C f*\'A\r^ C*K«N 'SW $*TC ^f~3 I 




:>*isk fe5 


-~ l = l j$ 3tft<OT u ^9 

V u f 


T*l «i*t *1*&H PP9 

S <] [5 fCT C ‘M ^9 | 

$Mj| -* WI ^ I : 
C^’>i 5?C1- C4* « 

*jUfar.TO ^ I 

'*VA '<H « '9 w I 

^ 3 R fvf^ll j 3 tfp <H I v 'fl^TTW 



^eff^ I C^<I ^ WT^tl ^CW ^ f ^tfp ** 1 f ^ ^^ 

it«Rl *m C « S m w st/B f*R ®i$*i 4$ ^ 1 






8 b*» 

(^) ^ f : (>) C*C*I U TOC* C^tft * « ^ 
TOc^<§* qfirai §* frfa I MN *RTt$* 3^3 I X3l Y 
3#s© 81° c^t«l 7f%Vl 3$^® OP C331 fcfal P 3*^5 

X 31 Y ^C*3 ^33 3t$1 f33 PS 31 PT - 2f 33 I 

(*) u 'S t> 43 TO 33tapC3 OY 'Q OX ^F 33t33 c**l ^f^ifl 
f*t3 i *rc*s *tspift* fa^sfa 33*1 C3*ri toi C3ffi *3 i 



lflW t«fa Rfaflss C$3 *fk3 i 3tta mi 3t$C3 zROX 31 /.ROY 
— 81". R 3$Fa C3 CTO ^IC*3 §33 l?t^t*f $3l «fTO *31 3t3 
*13-f 3^3 I 

(a) 1 'Q * E* 33tapE3 C^tfB 'Q f* *ff33l 5* i>tfaC*T §>*fij 

jpg?! ca3l 3$ca i C3 &f®i* ^*c* t *f3C3 ^fif^i 

o 3^C^5 C*\$ *£33 - ^ 331 














C*tT^to SOT fitfow : C5W 


81 


* - -U- - A<r - -- -V- 

s Li . 

S-- - - d - - - -- — 


"V-U.- - -n 


(«) (Displacement Method): : TO 

^ S *fw'l, PQ TO L x 4^fi> &®s[ (FT *T vlffi C«TC^ 
fTO-/. ^ PQ 4/‘43OTC^ s ll v£l^f5 fafvfS p* t/Cv5 

Sre - mi p vTO 4$ 

A- - X- - -- A j pt^ TOT CW* 

w w j sift 

Is- - -U- - >4 - --V-V ->J 

* -- l - d —- L *. ... ^mmsimc^ mft 

r ?^F5 ’tff'h PQ^ §^fi> 

5«^^r53 

iifa5*r ^1 « ^ (Sjf^fro 

iffr® I TO TO *fw'l 'Q TOC*F C^TO Ij, * 

l,. 'snrm *ff«?n c*t*r i qfa Lj. i^-r ^ nto 3»*tt« 

(J* -T* r 

toi m w f-- Ad ■ ^<m d«i mi m ^ /■ nt^i to i 
«HrM s ^t*rai ^tf^r ^.= ^+* w ^§51 c^ ^ p» 


>»*;k f53 


.*. c*tcto em L x ««=/ (»+«)-/a.(^) 

,\ c*it*ra f^fN L v to’stw to c^z? x p* mfro mu p 

<TO C^*T ?$CS> TO3 - a + X, *£tf%fro* p* = » - a? 

.*. (?/ +/)(y-x)-Ai Tl «»+(« — u)as-**-/*/ 

<11 (v — u)ac — a; 2 =0 (*) «y =/ri *tt£ I 

/. *-»-« fa* ^f«l<5 *n?*itE* (f — u) B ■» (v + u) 2 — Auv 

<qtrol srrfa «+ r — d, nv**fd. 


*'-j'-*fd- f- d ” 4 7 

t§f£^X: fa) ® 2 «d 2 -4/W .*. *- <s/rf a --4/VJ ; PtW ’^Z'v 

d*>4frf faSTl d>ifi$F& ^ ^48 

CBH <T^I I 





*\r\ 




fl a 

(*0 5&9f a:-0 ®*(3 /- “ 4 •*• ^“4/. 

.*. «fP5f^ *U?C® ^tC?f f/> i/ 2?tC3 I 
U) 313^*1 C® 5 !^ % (<£) ^S (^iff o 

m *rc«i# ?*j c>^3 ? 3 i nt qts 3ii *rtn 

^ <2tf®fa? *IT$*t3 *53 >fC*5f C^ 5 !! T<3t* (power) Hf 4 ^ 

^<pfi> sjfsc® ^ c«w?i 

3>T<J I ( i o 1 'swr.m cm ) ^31^ 13^3 C¥T*R ^ F 'Q 

Q*m$ <7rf<R ^ /, f3 c i'3 ** I * = ^ + , 1 *PTTW 5?C® 
/, 3tf^ i §*r^ firc«i - .* = - } + } sf w i 

1 / X / <i 

C5&3j: (>1 ~<J5f3l*? ^3®*l C«!E*ra 3<f3tm C5C^ 

C3^l I .'. C*TC*N C'Pt^^l Tf^ <£3 5 n ?C^ | 

(*) qfa P,, P>, l\ >1 9 1PfC3 ’^-c^, C*\*\ 'Q ^3®*T C*CT<1 

*«T=rt* r<i iv - i\ 4 P, i 

(*f) C^pft 3H3TOT &g*f C^ 31 *t?C»f f3*fafr* ^3^ 

c*\z*w ./ 3ifa3 <p<n tr s— 

. «r«»c3 C x S&n 3H1 *tffto P ^nc^5i ^fi> ^r®r^ 

Qx *$3 ??(l P '6 C x l^ f^3 <uml C L « C 2 ^3^*1 



?t<N ^9 ^3 Q a re ^finn 3tlc3i *tftw *ratfcrl 

*u^ «ii%f39 *i#tn c^ 1 $^t3 c*\ C x cm*\ 

^*1 ( converging ) ^ f%^8 ^ 



C 5 fr*fa to srfro 6 !: cm 


■C a w v£i^| c^a?!^ 

^ i •sffisfa* Q x Q.^s >ifasi *rra i 

-«ftra *w s^san q 2 afcss ^tcsrr* ^faic^ 

C a C«OT £ffss*TO3 n<J Qj ?£ct *?CTO ( diverge ) ^farai 

^5[ i C* c*\m -sjfroc'H Q.j^ <q*w sifa-fa^ 

Q, i 4*ltw C : Q. —» <9 C^Qx-r, ^ u 'e z> 
qiffal* I ^H 6 ! U h 7’41 *IH f ^lfa« $"4 I f 

% *iwi c a Qj c*rc*w t*pt^ ^ to*i <r 

stfC^ ^>5^«| Qi *W(f 2T^sf<W *tf«?Tl I 

i*S> I 6®^ C^*l1 (Identification of Lenses) . fofafa® §*ttC3 

cm ^*1 \+ cwl ^<1 : 

(<F) 5f£<13 CTO ftre^ cm f^1 m] '4?, n*5tC3 wi 

*tf1 I Jlft! *IWI «3* C^tSf '^fofa^ *IWI 

^ TO C«1**T 3C5s I 

(*f) TO3* ^ 5?^ C^TR <3 ^ ^ ? U *tf’S ^ 

flK 1 ’ifa «jfa?fas *R W*it C^TSTM C5tS‘53 TO 
<«l*l *R^5*I 3tC3, TO *lfa 'Sifofa' 5 ? C*tt®r1 * T5 $>3 TO §<8®l 
3$<R I 

I C^tt®It£*t?M (Sperial aberration) : W ’STHfar® 

^ ^’sg (narrow) 2fR <PR C’tt^t^I 

^1 SjHsW ns£*R (aperture) ^Rt ^ 

T5 l 9 RT3 4 t ( diverging ) ^farSJBS? < 2 }fs*p?R ^1 *H ^<pf6 fafai 

f^5C^ ( fiftR C^Ff^C^ ) ^ fa>“^1 fafa$ fa 5 ! ^tC^T 

^fa?n ^ i ^ifa n®c«i^ ^ ^ ^faisfaf 





•b-8 

t^ TO^I C*lt*ra CTOft 5 ^ 

c*ap|^ ^ i c*rr#ft wm ( H 4 ! ^1 c*ct<i ) wf^s 
c*FtTO ^tftTO 'wretc* Gtff5Tfc*teW ( 

aberration ) TO! I 

HO «f*fc«t cH*rtc*l?i«i s p 4^fB ?m-% ^ 

< 5^*1 Hot toh sot i cq cTO $$fB m *f? *fi^>5 
faf«s fHre *rcot c^if to i 4$ fa^sfa $tf5 cs<rt* 
AQ 'Q QD OTf^s l t 3 TC^ caustic curve TO I ^ tpkmI 
«lfe*Ffa>5 *f*«fTOF "H^TW (tangentially; *H TO I OT 

^tc«rr^ cnM ^ot 
^ffaretc* to $ot 

^C*f caustic curve c*t*n 3T3 I 
HOT 3ttT TO TO^r 
^ffll f^fvg 

TOf3l fal ^Z*\U mW 
to*i m i to^ ststto 
S top TO I ^ HOT vilC^TO 

f%«rt?n ^fcvs sjf^pf^'s ^f»ii 

cq fHp® c^w to, aurfa cro*f c*$ f*** ^ Hot 

CTOtOTOT ft<3 TO I 

H) CFfc** Gtft*itc*H«l« c* \z*\ <*fa cto* mu 

cto*j t 5 fwi> cfsftf^s 33 i cto^ ot m «jf%^ 

sfasfH C^f-fi 5 ^ caustic curve ^ TO I ^ ^CTO* CTO 
c*fT*rrOTOT cm®n to isifefo* 3tfr3i 3T3 i stop 

TO3t* 3*fa3i f%‘^i c* i«i TO3t* 3^31 c’ftattw 

3^ 3t3 I 



>wt Tm 
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2 1- The plane side of a plano-convex lens is silvered and 

the lens then acts as a concave mirror of 30 cms focal length. The 
refractive index of the lens is 1*5. Calculate the radius of curvature 
of the convex lens. <P. U. 1931, All. 1929.) 

«• C *IS ft: ^ ftfrfc ^5 ^ 

(*• cm ft: to ^tfOT w$1- 

cfmt stfefro i vm sfar cot* «iw cw^si 

»wot *&ri tpRirt cot* to %i «rf 

ws1 c^ca ftfac* cot* c*ftr ^ -*• cm ft: i 

*-(p-b) ( -* ) TOW /*- >*«, /-*• W: ft: 

/ v '> 

r A -oc ( ^t**! oq^ >5^ 9f^5«r ), rJ-’-TvS ? 

- * - (b*«-b)x b .*. r s —cm ft: 

’b* r, 

sisr 

1. What is the difference in the behaviour of a lens and a 

prism ? (Pat. 1937). 

2. Show how to find, by a geometrical construction, the position 
of an image formed by a (thin) double convex lens. 

(C. U. 1914, ’15). 

3. Obtain a formula connecting together the position of an 
object and its image formed—real or virtual—by direct refraction 
through a convex lens. Explain f ‘Conjugate Foci” 

(C. U. 1931, ’35, '47 ; Pat. 1926, ’40.) 

4. A rod 5 cms. long is held in front of a convex lens and 

forms an image 25 cms. long upon a screen (placed parallel to the 
rod) at a distance of 100 cms. from the lens. What is the focal 
length of the lens ? (C. U. 1918.) 

[Ans : f- -25 oms.J 
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5. An object 6 cnm high is placed at a distance of 40 cms. from 

a thin convex lens and an inverted image of height 4 cms. is formed 
on the other side of the lens. Find the focal length of the lens 
graphically. Verify your result by calculation (Dace. 1934.) 

[An8: 16 cms,] 

6 . The real image formed by a lens is twice the size of the object 
and 18 cms. from it. Find the focal length of the lens. 

Deduce the distance between the object and the image when the 
image is half the size of the object. (Cal. *47) 

[Ans : /■—4 cms. D —18 cms.] 

7. A convex lens of focal length 12 cms. and a concave lens of 

focal length 10 cms. are placed co-axially at a distance of 10 cms. 
from each other. An object, which is nearer to the convex lens and 
on the common axis of the two lenses, is placed 48 cms. away from 
the convex lens. Find the position, magnification and nature of the 
final image formed. (Pat. 1942.) 

8 . An object is placed in front of a convex lens so that a real 

image of the same size is obtained. It is then moved 16 cms. nearer 
the lens, when the image, still real, is three times as large as the 
object. What is the focal length sf the lens ? (Ans : 24 cms.] 

9. A convex lens is adjusted to form an image of a candle flame 
on a wall. It is then found that by moving the lens 25 cms. nearer 
to the wall a sharp image is again obtained exactly one quarter the 
length of the first. Find the focal length of the lens. (Pat. ’46.) 

10 . If an observer’s eye be held close to a convex lens of 3 cms. 

focal length to view an object at a distance of 2’5 cms. from the lens, 
show that the magnifying power is 6. Illustrate your answer by a 
neat diagram. (C. U. 1931.) 

11 . Find the size of the image on the squared paper provided, 

the size of the object (placed symmetrically with its centre on the 
axis) being 5 cms. and its distance 30 cms. from the lens. (The 
foeal length of the lens-10 cms.) (C. U. 1914) 

[Ans: size of the image-2‘5 cms.J 
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12. A convex lens of focal length 10 cms. is made to approach 
a rod of length 5 cms. placed perpendicularly to the Axis of a lens. 
Show by means of a typical diagram, drawn to scale (on the squared 
p.iper provided), the changes in the nature and size of the image. 

(C. U. 1912, ’16, ’17, ’19 ; Pat. 1921.) 

13. You are given a lens through which you can look but. which 

you are not allowed to handle. Wbat tests would you apply in order 
to determine if it is concave or convex ? (Pat. 1929, '40.) 

14. The radius of curvature of tho surfaces of a double convex 

lens are 20 cms and 40 cms.. and its focal length is 20 cms. What 
is the refractive index of glass ? ((J. U. 1935) 

(Ans : l‘G67 J 

15. What do you mean by the power of a lens ? (<J. U. 1920 ) 

10 . Draw a graph showing the relation between the position of 
'the object and the image in a convex lens from tho following 
observations. 


v-18*0, 20*9, 22, 24, 20, 28, 30, 32. 

0 — 41‘5, 33 5, 30, 27, 287, 22, 21. 

Hence find the focal length of tho lens, (Pat. 1921.) 

17. Desoribe two methods for determining the focal length of a 
thin convex lens. Give neat diagrams, 

(Pat. 1931/36,; C. U. Tl, 17.) 

18. Explain clearly how you would experimentally determine 

the focal lqngtb of a concave lens (O. U. 1933 ; Pat. *29 ) 

19. A luminous object is kept at a fixed distance from a screen 

and with the help of a convex lens an image is obtained. The lens 
is then moved and another image is obtained on the screen, (a) If 
the distance of the object from the screen be 9 in. calculate the 
the focal length ; (&) if the sizes of the images be 2 and 8 inches, 

calculate the size of the object. (All. 1931 .) x 
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*15 (Optical Instruments) 


^ i s **mi arfirctfs <3 cm hw* ^ 

e <&m «ift% ^^tf) hi cnt^n c^tfr hi h^ ^b, 

Pmfc ^tin hi ijj* hih i ^tEHtHfa hoi ftfc* c*ifhh ^cnrat 

C6ti> h^ch* h< 5 *%i cwfa, h$ hhtc* c^tfc Tfirai arPf, $chh 
fwfe ^tf=T, fwN TOC* qj* h£h1 ht$ hi c*u hsh 
etfefar ^f*ral i H3$f% ^tHTcra *ffec* HfHtHj h*ch 

(Aids to vision). 


I 'BTWS <5Tt#5 ( Apparent size ) 'S 

^F5 (Least distance of distinct vision): 'HtHHI ^H 5 ^ 

h$ Hp iitfi Ht^cH c^r£ cwfa, fn*ri> h^ cnfir, c^ ? 

<hPtIcth cstcHH 1 %s5eh 4*$ 
C^t^f (cstwn fS$. 
cw*r) i chfhh wre vn^f5 
nfi ^tc 51 •nr'w 

(Retina) HCH I HtfeHH C^tH H^ faifa ^ItCHt 5 ? Hfa CBtCHH CHFH 

wf*ffa® ^i «tfo*rawH «th c&tcHH •ra'fa <2tf%f*re SfcHs 
^ch c*&*» *m\ cnfare *it> t cstw ew ft* cstw^r ntffa 
aifefn* *tin hi h«c* ^tunl otfare nft hi i 



H^H 'HtHf® (apparent size) H^H ett^ f^JR P e Q 

CHH1 HtHI <HtHtCHH CStC^T CH C^t 6 ! W &[$ C*ttfH 

HftH* §*13 fH^( TO( I H^S C^tt Htf^EH effcsfHTCH Mf 

^5 H'? ^CH I PQ TO C5tH a ^HF5 HtfaHI CBttH PEQ C*T*» 
fcVTCTOI H^ ^tH* ^*P'Q'^ttH *&H1 Ht^CH CBttH ^'EQ' 

c^t«i fons *$ch i HtPw orf^Rr peq > P'EQ' i ^sm h*c* 



3$ 8b* 

^ tocw TO to qt<ri cstc^r §<,*ra c^w TO? 
*w to* totos 'srfff *5 to 3 * i *rewra *$ri «rt*it« TOf f^ 

ws frr^j vs cst*r faro to* i fa* 

4*ra vii^fg ftf5i ^ro *to ctoto *tro to crotch toc* 
~*t&©tc* cw*ri to i c5c?r w fro ^rrf^c^r tos TOtnr® TO*fa 
*tfa*i *ci> Pro *to*> Histc* owi TOc* =ri i ^ fafti 
S*to **f& *ff§3 ^T^\53f §ro to i 4$ *tfa?l to cstc* 
c* c^t^i ^*ra to* sstsff "'li *cTOb cTO i TOt*®i cbTN 
^TO-arra *t c*: fki i c®t**i *wra* cw toc* to* cstc** 
t* TOW TOfro *%re Nf*c* i to *tfac* c*ro to csicto 
tow^ *fa** *1 ?c* ^t* tom ^TOfa wit^i *1 i ^Wcro 

cstc* TO c§tt> *? sffafro cwfro i 

}V© l *l«[*lfaF«| (Simple Microscope) *1 fa**T% *TO» 
(Magnifying glass): TO §CTO?f L CTO* CTO 3 ? 3** F^F* W 
CTO TO PQ TO 
TO* CTO* *t*Stre S 
ftTOI? ^*fa^ E C5t* 

<4*fB cTOI, faTO*> 

« *?**; atfafa* pq 
cTOfc* i ^ * m 
C^t v§ ?1. C«w^ 
fa*TO5 TO *1 TI^ITO *l«|fte«t (Simple Microscope) TO I 
( C* TO fa*T>W CWt& TOC^ TO C*rTO TO$fa*l TO I ) 

TO ^* E C51W* **& «j$* sjpreR D- 0<7 ^5*t" pRl CTO 
■CTO stre a ip?* TOf*R5 PQ TOC^ E CBN *»fe cTOc^ *t$C* =Tl TOM 
o < D. ^Cn 5 TO P'<7 *tfat?l C51W C* CTOI 3$C* Hi *(IN *9 
TOft cto i fro C5tm TOC?! t? ^tcw L c^*t ^itfro 
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*nrt«f fassfa 


**\i lj#* oq PQ^ c*[fri\ V8 «lfof*TC pq 

&Z 1 I WW fwfc C 5 t^ qfatt TO IQ 'Q «fofTO pq 
CB 1W «ttH C^T*1 TOf I =g\53ts />? alfofTO D 

mTC **& * fTOf 3>5 I TO StfTO /? etfefas C 5 tC^ 

f^sc<ra c«rcm •tc’sf to* toj tffefro ^fa*id> 

^ f <5J\54^ $sg»T C*CT3 ^Ft$? C&tC*f ^*13 C^Ft^l *tf^TO ^1 

*fW t 5 * fwfo w$*i ^ac^ ) *ifsl qmi 

^t^tc^ TOC*F tff«n m I ^ Sfl I 

f?ra*f^5 ^53^51 ( Magnifying Power ) : C*icm H»fJ ftsl tf£ 
€ffo% pq * **i8 mfa\5 ^ TO P 'q C&tC^ 

a C^tTO ^*13 ^U t*$ C^ttm* ^ 3 f^ 5 l TO I 

TO ^ OQ-u, Oq-v , cw*t PTO/, Of/ — D 

erfsefTO />a mi ^*ra cw ^/> 0 </ 

TO P'? mi SVISC^M /Ll'Oq 


tan pOq 
tan P'O q 


( m*l C$tTO ^ ) 


/7/O7 _ pq 
P'q/Oq P'q 


_ /></ 

PU 


07 

OQ 


(m«1 pOq >8 POQ fti*W ^*f 1 - r 


^W .*. j « V SRtU*F .*. mt^l ^ 1 - 1 - ] 

v u / 


.*. »f*rai ?tfro ^ ^fau 1 + 7 ' 

m / 

v£W(W ejfssfof D i^to ?tf^5 ^ .*. 2“D 


.-. m- D -l + ° 

“ : / 


: (>) D jpto ^n cw*i-ijTO ^ ^c*j awi' 

fXro*V *ifv ^ i 



TO 
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(*) fa* * t5 » *t*«i §sb 

Rto% “rfe ftfafc ot csrr^l to i ort^l cw.^ <3fofro 

to§ ctoi ms =n i 

(®) SR C^W 3$T$ CSftTO a TO »f-^-l + D “ rt 

I 4 $ *P?faTO ^ri STS w Sfa ^CStSS 
«- o cBtcTO fc ^TOt 5 ? ^tcs cm C^ICTO 

t5 farcfr srtfaTO i 

}>8 I <Fft53 S5Tfa«fel (Achromatism) i («tfTOfS5l 

-^45fh»TC5l ) 2 C*\zm TOJ fan ^fcm^sfaN R^SCTO (dispersion) 
3?3 Rfes scfs 3fofTO ’tt'QSl STS ( *lfa *!P© VA feme* 
R^ss ^c«t i (ncs cto) i fai sR cst^ c^kw t5 stm ms ^ 

m:<<j iwTO ^c<r sn i fafss ^4<t etfafa cst?:«f §vn 

»s 

cw tor i Rfsa wA^ sff^froafa ^tcto to i 
c*rNa tifaR^sfir <fi*i>t9 4^1 nc's <ro° emefo 

ejfofafB TO i 

W \ *ff§3 (Field of view) t c^ c^M *[m TOJ 

fa 1 fafa *ifatt c*^3j m s?fwi c^r^ri ms i ^\ mms^s ware 

*5$ faro mm ^*19 c^t^i fan «m-r *<n to i 

’Cffil o 1. D = 25 c.m. find m when f of lens = 2 5 c. ni. 

m — b + -- € — bb I 

Vt 

2. Find } of a lens which produces a magnification of 4 for an 

eye whose D is 20 c m. 
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ii'b (Compound Microscope): 

c§ti> ^ Tfa i 

*TCSHl l (*) *rc*t ^f 5 &KWH (systems) 

O'SEl ^ ^f5 Tftt VJZH (co-axially) iTW 

3^ i O cm to PQ3 fawc$ <*rfc*p r ^ro >e ^ 

3?3 I C*W:^ «lf^9^5J (Objective) ^ l c^f5 N ^ 

w* i N' csrr^i M ;rc*i f ft?n qtw i E cm 

(Sim *ftrei ^tFF 'dfeOTS (Eye-piece) TO1 I $3?t* 



'Q ^(.‘iW C^C 9 !?! '®lC*f , Fl *§[^3 ^ I ^f»C*{31 

fct3l-5TC*l (draw-tube) Ntf5 ^ I N ^ M 

tot* ^fro-sfro >i?t=i 3ft 3ftt us cm O && 

^1 =ra I N'«N TO^i Ml* S $3 *TfttC3J Tl 

3ft I ( >*85R to S 5 ) 

(«0 »ito 3ifi> x 'wo* §*ra i G stfcpstTO 43# 

fc*t3 (glass-slide) *f€W3ta TOTC 1 3[3I 

%53-3*fa tsttof*i<5 'sitc^t^ stiftRn^ni fart 

TO3 ^*ft *l%*r 3^f& t? 3^ I (> • a^ fan ) 




fap^l s S $ 33 3t*tro 3 * PQ 

*t%T3J 03 ^ *tC§ *Tfl3 C3t33 ^33 OF43 fa 3t%3 3tt3 l 
^3tT$PQ3 43$ 33, ^M «f33ffo 2if%% />g^f%C*13i33t3E* 

^C3 I 43* N i?r*1 *3 i>tf*3l ^fk*arc3 43*«ft3 *J3%5 (adjust) 

33 3ft^tTv5 O C3t*T3 374 (2(1%% f>g 

«lf%t*tf33 C3T33 333 EF'3 3C50 3C3 I 

«T343 /g3 43f& C3t3l, %ffa 'Q ^3^ Jgf 

2(f%% P'Q' ^f5C*C3J3 3*&tre ^3%5 Miy 

C5tC33 **H ^&3 *(T*33 J3C3 i\fa 3$C3 I 

3f%3 , «P£*f ( Tracing the rays ) : risJsiiiiw^® 

PQ 383 2Tt^l3 f3\P 'QQ^FS^fS 

3%1 3ft(— 43$ W OF3 33t33tC3 
nq 43$ , 3tC3t3ta C3t$3 TO 

%1-fct* I ^t3l P 'G qZ* C§3 3f3C3, 

^53ft PQ 43 2 (f%%. pq 3^3 I pq H ” s8f6 jjjjf X 

3^5 5 $$ 3fi» ^%*C3f ^t3%5 3^31 

*c* ^C3 P'Q' 3 ^$ ^tfaroc^ 1 ^v5?n ™ nniaugip™^ 

P'Q' C33 2 |f%% I 558^* fra 

fw'3p *spwj s ^ C3C*l $^3t3—2(3t3 3t3l *tC3 

^%*3I 3131—2(f%f33 %% 33 I 3C* 33 3C33 C3tfc f~33«f* - m, 
^%T¥J 3t3l f^-Wj, ^fk*3 3t3l f33*f*-w 2 , O C3«! 3^5 
PQ3 * pq 3 ^33 - « * ® I ^f%E*C3i3 C3t33 ^33 - /. 


5 i8^* N fra 


FQ'_ p 'Q x pq 
EQ pq PQ 

333 3^5 3t«r 3C3 

vi . D | 
ffi — m, x m a »< 1+ wjj 




P'Q' 


-(‘*?) 
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4 

s—fb) CW m CT (*) « csfi ^ ^ w ^5 ^ 

c*FfaR {TO c§ti> ^Tl b“t^ I («r) f C§tl> TO *** 
TO TO *l<ft , arf%C3CSITO {TO ^8?l 5t? I W *f* W c§t^ 
TO ^ ^i «tf$c;ra « ifi&m totto* {p {j* *Kl ^ 1 

^f6 ’srtar c*w 3JTOtt3 <*ft»iPF 3 fare ^tc*RM « f^P 6 ) 
Gjf^sfacTO f^ff%, <wrel 'Q aro §k*ta to i ^ 

{3 SfctffC® 'Q ^CTOfi> Cv\*\ <!JTOt3 ^1 TO I 

^T^»: ^f%c^ai « *faro uc^ajc^ csic^nj *iTOtoi ^t(i^ TO 1 

aifcfiirai cwftw, frofo s q c*ro qtcv =ri i W ^ 

^vsi Mflw fafes fcfra t, T' <rfc* i 

^ TO 5 ! TO TO U«t v<FW f% ^ ^ froffa to I (^) «f^s- 

faTO faf«3 ^T*l tfTO s?9 ^{flW 'Sttwt^rff^ 

TO ^ (cross-wire) '2tTO (/<?) ^tf*P® TO! 

^^Its CTO <2ff$fTO (P'Q'j 'Q 4t$1 ^sT3 ‘TO^CSf fTOl W*T CTO1 *TO I 

<€(% t 1. The focal length of the object glass of a microscope 
is 4 au inch., that of the eye-piece is 1 inch. Taking D to be 
12 inches find the distance betwe en the object glass and the eye-piece 

when the object viewed is £ of an inch from the object glass. 

(P. U. 1912.) 

-«' -+?, /— h r 

5 -$•--* tI *'--?& 

V 

V - + 5 *, /-- *-> ^ “ “ V a 

;< U J' 3 

.-. mm {to-*'+m-i+H-*U$ • 

2. The objective of a compound microscope has a focal length of 
of half an inch and is placed at a distance of 2£ inches from the 
eye-piece. What must be the focal length of the eye-piece if the final 
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image of an object, placed f inch from the object glass, is formed at 
the least distance of distinct vision which is 10 inches. (P. U-1941.) 

m-+|, /= - 4 , r-a^5? 



efpsfaa ^fecTC^ja '>$” ^afa^s 5&a I 
4$ sjfafacaa «jaa m'- 

Vf=^‘f 



W i S ^ at? £Caa feftcaa a 5 « *if%faa 

ftats caai afa i 

•ftfs s all caa^a-aa^ fafaS cm L atal ataa cTO a^ PQa 

\ \ 

aa. itfo ^ i a?ca -tftsfaw fii^s 

<sit^ta a^a ^taftaa c&ca stca i aft L cat=aa canaa pa - >« 
ca: fa: s **ti \j&a ^R«a pa-** ca: ft: aa ^ca faal cac^ paa 
a$Ca* Offaca Ca filf'SfaCTa ^Tata aka ca^ ftal c?rfaca 
eiftsfaaca asta Eta’s*! ()"»ru = 8) aa^a caatka i aft 4af& fa^sfa 
ca*a L' aja?ta afaal ejf^facaa ejfefa? * s*i atcs ssca ^ cstwa 
W fel a^a ^t*ta txs-^ s*l atfea I p'ftTO p paa a$ 

caai ^a aftw afar aalsata i eiaa cac*ra « foffo 

« 

caraa efata caaa*a ^a^ fa^a ^as fosto ca^ ak^ afatf^ afar 
aat$at*r akl cBtca *rc^ i ^atre csta ^atca mft aft^s P'Q' 
•stf^faa cafare *rra i 4$ ^a^ta ca<aca- ^atcaa m aTafa^® 
(focussed for infinity) aca 1 atataa CEta (normal eye) 

^rarta **te erft&faa cafaro nra i ^atfa ^ cac’aa pa - 
c*rc*nr caaaa pcaa cawa i aafe aitat: pafaac* 







(adjust) ^31 ^ P'Q' "*& 

^F5 ^ I 3fa1 <2f*tnra ^ W1 : — 

(^P) •TC^t^ , ^«l ( Astronomical Telescope ) : S 

*IC3 ^3*1 C«T^T f%\2T5T v£|^ ^ OO'S 



Q 


>>«SK fM! 


S>*t3 ( co-axially ) 3ft£^ I 

( Wsf fifC 5 ^ ) C*\*\ L4* 
t5 « §C3R t? ^ 

*Rfn* ^far® ^ 

ntC^ I ^f®C^a5 C*W l^ c^t^>r- 
JTO * ^C=JJ^ *3 ^^5 $31 
6? C6NC5P Trrf^FHt TTW I ( W=K 

fKar ^f%^a[ <p W *finn c^r^ft^ 

^3fc$ ) i *fwn (fi w L «wfa 
Mvfra *ro «rfra S g %l i 

^fww c*w L' Nr® 

*Tt^ I ^f%CTO *g<f to n 

tfflffa ^ Mv£)^ f®®* ti ^tfe* 
^fst® me* qfstre & c*mi w* 
jto *1 m* i 

farai s vrftopr wn 

(To focuss for infinity ) : 

to ftfi to to pqc^ cTf«n to 
* f*nrl *tf®5T*J*»:L4* ^tnf®® 


^srf^m toi to ^®*t* ufaa^ l c^c^ni toj frol 

Slf®*® ^1 tlft C^>!-®C5I TO, ^i>i« ^g®* «tf®fro />? *c* 



as 


8 ?^ 


O q W I v$tR atata 4 ! ^5 

aiafT® *fare ?^C9I «afecaai L't? ^ SrfetTa *riai ^1 Ca i\u 
«tata can^a />g wia §na ac$ ^at“ />? ifr& afar «if5c^c«n 
aaj feii 'Sfeaacaa na aaf$ata$tca sfaai atlca ^a“ ^f^tasaa &af 
*r*6K^ afea 4 ! C5N OP' affo Slfofaa 

P'Q' CSfaCvS ntlca I tffefas pq a afes cat 51 ^§ca fes 

a^PQa^l ^tca I 4$ <aa*ta Carea ?^-C9|W3 C*t*a 

' • 

^ataa caWa I ^f«WJ 1$U5 TO aattca fi^TOl 

a^a arfefaa <aafca ami ats i 

faaaa % cbto sjfefaa Pq * a^ PQ atai ^a« -catcaa ^ 
am? *affoR«rs faafa aca i ^aafe a$a ^acaa ^aata aaffam 
br^j ^Tf«fj s^an a$ PQ atai C5TO $^as cat 4 ! - a^a atai ^fearro 
c^m Oc^ $^as cw-POQ-^Og c^t 4 ! 

/. m - z - z ^- * an ^t^taac?mfa ta^5f> 
ZPOQ LpOq tan pOq K 

_ /g/O'g _0<7 
Az/O? 0'<7 

^?ttaa s?sj ^aatetas 4$ aiasi i Og - F ( ^fsat^ja caa^>t ^aa ), 

O ^-/ ( ^frocara caa^a ^aa ) .'. ^ <aasta w- ? *a& ^a 

=jroa ^acaa faaa'a ^ata* atfaai ats 1 ^^a cm aft F a^ ca^i 

3$ta « f a^ ?a ^ca ^affac 4 ! faaa"a ^ atfaca 1 

arfeaj s (?) ^ ipftoas #lf% «catfa? ^laWra ^ftfe i 
ac 3 & ws: ^f 5 apfaal c^i^i atca^ 1 

(a, sifofataa ^•"tuf'ia 'sitcnfe^ at^f ^tata *m aar^tci 
^t^tfe aa» ^$ta (cioss-wire ) caeal ^ \ ^ ^taft caatra 



flSttr 




wi ^ ^ c^*rrc^ ^i TtPns w i c*ra 

ejfsfa* 'e '©ftsfa ^frotara to ftm mi qft i 
51W 5fl I 

(*T) dit fossil w 5 ^ 53, 3^31 « epffe 

csntfiw:* ^api * f^f<ss mi ^ <^wlft^F«| (TOt = 

wt-t) to i *flfat5Tc*T Ntfmre 'Q mis i 

fa) t5 C^ 3$C9I fiffofam fe^sr^l ^fTO qft I 

* 

^<m *rr*™ *t*tro ^ot ^ ^toi 

^wf^s sfre <ro c^sr3i <©to c*r ^5 ^ ^ M*fe m \ 
vtm to ^ to ^*r to©to csr^n *rfa f%^i ^ 
spra $$fB ^ ^tstetfs r <itfro §^tm Ttf^l qtu i 

(«) to^f to ^toto <«SK W fro to^tI TO1 ^ ^rf^iCNs 
c*m **tfc ljfc* sjfwi ijTO *!f$>5 ^ i 

(5) TO<^1 ^ ^f<i^t<i *& ^f«ro ^rt^t^®r=®: ^fB c^ 5 ^— 

crown ^tt53 ^8*1, 4^fi> flint W59 TO5®1 C*|9f fTO FffS^ I 

C3% fa^firs < 2 tf^far m ^fe^ai'S ^|fB cm *fai *tf5s© 3* i 
(§) '-tstCh'W ^fg ttc^s^ fcn* <w«tc* *t<n w qt^tre «urft 
;ito cq cTO fro ^rftsii ^f^tc»r cq cs?jtl%TO mi 3t3 i 
to^Ito ^ TOfaWm to vu^fB c^t£ i $31* 

TIT!?™ 3TO tJOT TO* ^SfaTO C*T*P 3^1 ^ i 

«|*f S 1. A telescope is formed of two convex lenses of 10 cms. 
and 1 cms. respectively. If the telescope is focussed on a scale 1 metre 
from the objective and the final image is formed 25 cms. from 'the 
eye, calculate the magnification produced. ( P. U. 1944 ). 

TO ^3 ^fisro <&cm Wl ^f%F»3 3^5 u ^5 

3$ v£j^* m tflfepw cst^f ^« c>t: fk: ^^5 i 



33! 


89? 


^313 3ft O q-v^WX * - *-- .31 *- 5 

V ^ • 5 ® V 5 ®® 

31 z>-*-*-° .’. C3t& f33^- ? --r-*-^ 4 

9 H 9 %*» 9 

(3) C&ta ^Sl?fa^«| (Terrestrial Telescope) : C*13 

^ | C^VJ ^faft *\d C3*t3 3^ Orfa3t3 m ^feC3|3 
3C* 43 f5 £3*3 £3N 3^31 ^3 I f^tCv® 3>3jM af^f33 ^rf3T3 £3t*r1 
?3 I 4t £3?K:3* Erecting ^f%C^ 3£3 I $^T3 

^^f33l C3 ^33^TO3 Mj t53tl%3l 313 43t 2fF5J* 3*tB\sC3 <2jfe3:33 
ftrg ^TlC^t^ ;& ^3 £3$3?9 C‘ 4 t3 2lffif33 £3t5?1 ^£*1^ ^3 I 

Gffa'I 3*T£^, £3tat3 4$ <5jC3T^*T ^3 I 

\ 

fen % 3 CT 33 ^fe^J 3 ( fros 31 ^ ) W pa 3 *( 'Q ^^1 Sjfsa- 

f33 fffr© ^3 I 433 ^fe’JFJ >8 ^f^C3CH3 3C3J C3 5 *\ I_£3* 



433 ^?l3 5 lt3 33t* 3t^tC^ L S$C^ ^3 ^ L43 £3^3 *[*$ /3 ft««l 
33 (0<7 -2/). <3^3 ^3t£3 L43 *3 />tf'3 4^f& 33, ^1 « 3313 

, «rff1%3 <2ll%% P'q' L43 *H3fe 2 f ^3F3 ifft35 ^3 I p'q 
/>? <2tf^>f3TC3 ^1 ^OTQ 3^ PQ3 3^5 C3t'3f1 ^C3 I 3t3t3 e l ^3 «f» 
(for normal vision) EC3* 433^t£3 33t3 33 3t3ft>5 p'q ' 

elfaft* <3f®C3£SI3 £3*13*3 35C*l 3t£3s ^ 3ftr«B5 33fa3t3 33 
%mn ^f%C3£H3 33J 1331 £*13 3ft^£ * <333 «(?%i33 p”q" ^jflC3 £3*1 
3t3 I ^UnS: <3ft£3Ht? <3feTO3 ftc? 33t3 *3 313K3 p'q' 





Cm*T ^ ( gfeftw 

( 

**$ *ifkacara nm fan cif<i qft i ^Rrfro 

L c^fc^^r *ffi^ $$ &g*i c*i*t *mi i 4$ ^ wm 

*ct jjre-2/. 

U) *IJtf»lf»l« (Galileos,* Telescope) TO S ^ 

»rttc*nFi ^**1 i to hW cq^*j ^ fafai 

C^T Lc* 1% C^>T ^ fafai ^«t^NS®T C5f9f L'E* 

^wra*! *n ^ i faf ^ ^ *wN^tc^ ^f& 

<ntfa fm«nr M m*\ *ni w i ^feroj croc* ejtffa M mm 
w «rtc« f fwl *itfri qtc* *w *jf%caai c*\*\ fctai w Nre m\* 
*rrc* i ^ frtai a*rc* «htr am f$^c3 qrc atstro ^ cmm 
WfV® W* ^ ^t$ta TO I 

fe$1 s aca to Ls F, L'? c*t^*i ^=/. sica to 

PQ ^to 5$ nt« ?$v$ ^f5 <if%r®B^ 


M 



S51SR fwj 


^inf^vS ^ I ^TOt“ qfif TO"®*! L' al sftfro L *lj%afTOI 
«Nta c^*T wi TO PQ ^f& ’fSTTO * afisfro 
pq ifcl I Pfi 3fTO *tC«f TO®*T L' C^m qw? w 

*w *to «(j%fa* i 4*ta qft c®tcto * *rfs5icTO c^tTO- 
4 ? ?g *(<h c*rtro ca'fTO O'q w ^ u 

C*1CTO TO $f« Wl* PO'H *TCtTOft5T M® ^ Vl)^ nf%caC555 







E ^5 *ff^% P'Q' cwfacvs 

^ I 4$ afofSre pg~$ ^T>1 ^5 <F3 PQ<J 3^5 cnf^l ^ I ^O — 

O'q-F — /—O'O .'. $$ ^C^'T *lT*foj —<RC*R 

^ I 


^r«CT 3 fC 5 F 4 ¥J> fs«W O'q ^fs^IR 

C’Ff^R *r3^ A C5R ^Vjj? ^\r.~5 | =5J^<Jt° C*IR i£ff%^ P'Q' **tt (jSfa 

¥$» ^tC\© *JR or^l I 

f%^.f5f ,«- Z/> °'^ - tan fiO’q_Oq _F , 

ZPOQ /LqO p tin qO/> O'q J ' ' ^ 

^ ^ijrf%f®fs $3?faR;«ta Njerci ® <rp) s 

(-) ^ (Jpfl 5Tt<l I (*} 30^ ^(TRf^ <5f*H (2tf^^ 

^ I («) *K3£ $#f5 C*\*\ RI^D ¥3 | (RR 7 ! ^3^5 

Vfamn C^R 7 ! ijRW C5 r .'I C^*?l ¥51 i (8) Sf® ^ RRPSli 


(adjusted) |RT<fa w 


% (>) si^fa k«r«*i c«i*f i fV^Vte ^f»- 

C^i?4 ^5R'S*f C^ I (*) C*E*R 

- F+/. p* - F -j. *fnfafa« ^ c*> fir 

¥3 | ^ ^ 3R ^l W3R ¥5f I 

(o) eRRlTft *fefa* &$\ ^ ^RR)° CSJlfk? WM *CT 3R*1T3R^ I 
<Rt$f1 ^ ^3 «R W ^faifT- 

I* (9) ^ ^-C^3S C^ I («) 

c^rc 5 ®?^ mm ^ sifefaOT fafk *rc*h *tpi ^ 

(cross wires) 53t*M ¥51 ^IJtMfa'G ^'<) J ^ i II c l ^fkTC^R 

^t55R <TR1 W I 

’tif^fa'Q ^ri c^u ^1*1 *f€ni ^ *n i ( 8 ) 


• vao 





C 51 ) *lt&J (Opera glass) : ^ ^ ^ CBtC^Rl ^ ^fg 

Wfafae ^ ^ c'sjt'sl i ^ ^ i 

In an opera glass F of objective =-4 in. /of eye-piece 
— 1 1 in. What is m and F -/ when focussed for a distant object ? 

m -' 1 8 -r .\F —/"—8 —- - ** 

f * * 

(SI (Reflecting Telescope): 

^icaa ^fc*iT**far ^1 c5tc*i ^ i ^ ^ 

4^fg w*H ^^®|-^7fat<f (radius of curvature )faf*f£ ^ 

ABC i -^f5 ^5 M R <2ftc® *r*fafg Alfa's ^ I R' 
-HT 1 ? T3 PQ^ I ^3 PQ 



i>^* N fgaj 

ABC *Kc«i ^itifws p vfi^ H 6 ! eff^f^s^ri 
*PT, 'Q /^ ^*1 <Ff^'5 iStfani 

TO^fsTO BGH *lf^5 8 4° C*tM G *Rv5>T ^ <Tt*Tre 

Sjfcfa* p'q'Z* *I%1 m\ ’ttf ^ N^ TOT «wfip5 L' 
<qf3W&M ( §X*\ C5W ) *WJ ffal C5N Oftt I 

^ ^9 L' <srf$WJicv ^ « PY L 




4 oO 


^ v£ftS C5N *p ^^(Sjftft* 

CKV I <J^tC3 ^Jtfa^tft^ ^t*PH *fffat*ttC9 iSffeWF 

P'<w ( ym -i««") i 

«2fft5¥^ ^ftffl S C^) fl^fC 6 ! Stft^OT ^C^l 

C=CT £-f$jj-^c«| Cm <®lW^Tfa ^TC^t 5 ? 

c^ff 5 ^ ^ i ^<m ^reftNc 4 ! c<H ^tc^it* *rtt<jt3 cm 
^\ ^ ^ftlSl ejfofa? C^*fl ^Bsj*{ ?9 31 ftl £ffe^<F P^WI ^ 

V 

vph 9]93t* ^Tf ^ ■sftfa'-f C^ ^sa*1 ^ | (*j) ^ qtg 

^tc^itc** sfftw Vi 31 c 5 ^ effa^^ra sn -siftft^ <tf^ 1 

(*f) ^fa^RT* (parabolic) *H*1 <THSt9 ^ft^<2fftft*f faf^S ^ 311 
ft) y~5 rfm Ctw TS Cm (211>S W3\ *[-& I 

i 3(31 ^ti>3 i »• ^1 s. w: 

ft: C^T^*f ^ f^P*!^ cm ®rT3mi ’s'tcs Y.1 3ft I 

tew>& wrea <S*ra ^aiftsfa* q<n « <il *» ct. ft: c¥f<R 
ftftts ^n<i SfcefB*! cm isfftftm *f*&ttva *js i 

W 9 I ft^t 9 CSCT 3 C 5 ftf ^tfac*i 3 ?t 3 T*rf* §*\js\ 

cwftt3 i ft^l3 cm « *Nc*f3 to<i *» w: ft: ^ i 

C5fC*TC 4f Wf3 vfltiff 3t»1#fa e 1 Ufa I fogfa Cm ^ftf9l 
my cm 'Q =mc*9 to 4 ^1 *» C3: ft: <rtm ftftl 4^f5 
^«t9vS5T CW\ itl'S C|4» C3: ft: ^tftc^f 5TJtftftf9 ^fft 54 ! 

zy I C* It^l effort 9t9 I 

i jft ^lft^*l *5ti^o 8 ^14 C^: ft: C^»| 

ftftg ^C^5t^5f C*!*! TftC5(9 >l^«f 9t<t I OT ^Q 

^ ft^I ^ b- q\ i » 'Q c l y\ <2|f%ft9 i>5»lt^ 

§*t3 ’tT'QTl 9t9 I *t 1 *6tC'$ ft^)9 cm 9t^f 

ft^9 *rt'e?l 9t9 I I 



Wf fassfa 


t5 8 

I (Prism Binocular) : 33 fw^Ti 

CTO1 fiffafa* TO31 3TC, TO <x\ fa^5 I 

>ITOTO TOw C*\*\ L ^f^s3R ^fwt PE TO ^ 
fitfeWF-fefBfJl Pi^ TO I P^S fitf%W Ss*T EF TO 5 * TOT cT^BTC^ 
^tc^ i Pi TO v «K^fc^ yfsi <3*13 *f 9 ; PE^ 

fa*tfp5 FS 5f*I3l Pj fejTO TO TOt3 

TOTO's 5^31 ^ TO<T ^Rs^TO 
HI TO ^irfaal L x 'Q L'o c*f*m ( erecting 
eye-picce ) ^TOaj^ ^fwl CBTC^T TO I 
TOwj L TOc^ai L s TO 
*TOPfTO<! »f«i-flxM to<i fr<fj i 
3OT Mj HI TOt^l TO^J'G TO"C"K53 
^ fc* m TOt^ 3t3 i P x fTO toi 
* lfr® TOm TOfTO ^frrt3l *V\ K-i 
§»R =flC5 CTO! ^ I ' P 2 f*m Sftl *Tf5^S 
fitfTO? TOfTO CTOl <TO fTO rk5 
sSsjjsttsi 3t3 c*m TOfar c^isfT 

?*< I TO C5tC*t?f f& TO 

fejspj vjtre TO*H ^'fc 5 Tt 5 S>«Tfa ( Bini-two, Oclus- 

eye ) TO I ^ TO LH3 CW*I ^ C3% ^C*T f^TO 

C^^l I 

1 TO>t3ttfa ^JtOTII (Photographic Camera) : 4$ TO3 
jjt^PTF C?fd> ^1 ^tTO *m ffcwNft fitfefa C\st®Tl ^ I 

mm* awt* <®k»t s (*) «rfOTr^ fiRTO «uwt* TO ba : 

^t*t 5tw ^1 *rw Tt w? fan toft *trto 
br^i toth ^1 *rra i TOrefH TOto to 3^t<* 

59 ^ ^ *F3l ^ttC^ l TOft T c^TOt^ (tripod 






Col 


stand) C*T C^tH *&'#& ^1 *W1 

*TTC I af^sT *riirets( (base) vf'® C 'Q 4'tl>1 F (rack and 

pinion) ?T^1 I _ «TC*R f«^C<l ^1 ^ffka 

v.n i t?tc^ *|fM '9 T£<F3 ^1 *rto i 



focuss w$ ^«r ^i 'wr® *rato i 

*5f) M ( In's Diaphragm ) : ifi-pfS f%3f 

faf*:2 r '\«\ I W"M fs? C^flM'S ^F^l czm$ ^CSPl ^ ^ 
^r w riT •srfciPMfaa toi ai i 'Q 

*nf <jr ^i<i r 4^ ^1 ^F&^ i ^tf% 

v£;^ *t^i fvf^i FtfaTl c^qi i ^ n<rtc^ Stop im i fafsa 
^rr^fra fafsa Stop i Stops'* F^ ^ ati> *a stF^fara 

I C*OT* CWf4 ^£*3 «5f1?*r fall Stop^* f&OS* *71* 

«a4f*o5 sa i 

^^t) (Shutter): 'SafB FT^D *it steal 

c?Kj ^r^mftnr *t^a (exposure) aaa Um ^ai sa i 
^PlTOtt W-faR *t*i T V y*TT C*FF« TO ftW 

?ri aft i ^gj ami atat'S ^ Gift's sa i 



*•*> , fassft 

($) E (Screen) : $51 ilfir I $51 

WTO *TTO i $ 51 ^ ^*ra ufvsfa* focuss ^<;1 i 
TTO «|$ 53 I 

(5) Stt^S ( Slide j : $51 I $5f3 WJ 

^5Jt5l C?fi> (sensitive plate) <3TO I <^3*1 C?f^ 3ffo3<l 
^tC^Tl *ftfiTO C^ 5^f I 

(5) CSffc S C?fri> $ |C53 fwl 9 fTO<T ^<1 STFrcft* 

3C3N ^’l CTOl «3TO I g^jftJ ^ 3j*tt<l W (Halides 

of silver). 

1% C5W ^ o ^ PQ *K$1 

$$c^ i ^jtOTtfS gc3j<i f^fSi ^ 55 ^ <rt^i i g?jfi5 L 
c*TO3 opt^ ^tfsrs <it*r i c^ro* ui^i carter i E *ttfa 
*swfB ^ * ^i arfafa* P'Q' *rt$re i t?« faf*t8 ifCOT ^T^lx^o 
OW fa°Tl WTO* *|lfTO W$*1 f%"*1 *1*t$3l C*P*T 'Q *tff* 

TOfJ* ^ST5 4 WTO *lfTOTO 3t^TO **$ 'Q 

<aft*fTO ^ I C*1F*T3 *t*OT M f* ** Tl c^ ^3 3t5TO Sffof** 
t* ^ | ^3t3 OTC3F TFf^^l T%! ^ I E I 33t$3l 
5ft$tf53 3131 $rWt3 3tt I C^*T3 3t3t33 FPRl tpi^l ^ I 
^rrc^it^ ^ PQ ^vs csro* w tr<n i ?*to 

Exposure *c*T I Exposure 43 TO **TOt3 3t3l <s Stop43 f§G3* 
3JTO3 ^*t3 ft^3 ^fc?t i cart* <toto aifefa* *tfc® ?n C3$ ^*1$ 
*iTOt3 cgri>3 erora 3t3t3ft* «tfofap*i ^ i 4 $ 
elfofa* OW 3t3 5TI I fa| , * c l Exposure 3>f33t3 33 3T$tf5* 

S csrrifa (Silver salt) >Q 

f^^rrfSOT ftalCH ^ I W ^tW ■‘Jl Ctfi* W C?U 
’TO W ^TOI ^’It^l »r:^ ^*Ri faj^ H i ^ ctfsfr 



» 

(chemical solution) *r.qj ^T^rt m I 

^®fC^ Developer ^C®f I -staRtt c*fd><! C3 C 5 ? 

G$ C*it <*c*r 3*ft* 5T^*I (metallic 

silver) *tf%r«n® ^ slfefa* **t£stc^ tffal I 4$ 'sra^ c?tfe^ 
^ *Tf^tR cfa C?fti? Developer m C^U f53» 31 

I ssfaTO ttfcN 3tf% ^'s*\ 3*Tfa 93 Hypo^ 

3^1 (Sodium thiosulphate) fwl cstfe 5 ? cgte ^ I Hypot* 

C?f^ ^t?T§3fa Sr3 c?fk^ *lfiqrfa *p: c*ft>5 I 

4*13 c?ttfcF ^tcn ^9'^t N Q I **)t3*t ' 5 [<rgft csffo^ (Nega¬ 
tive) 3c*r ; ^t<w w*\ c^f5c« *tt«n « ^tc*n w 

ofata i 4*r3 c$zfa vii^ft^’inr ^tor v2tc?in^ 

C3t*lf&t®3 <ffa v£)^ C3W|fifcs* w ffal faf.^ 

?f'9 I TO WfarC? Develope « Hypo3 3TO 

C*ft<5 WT^CST TOjf'STfaF *ft«n *IT$ I 

^TfOTn ^ GW WfcTOfa ^g9Rl S ^JTOtS 

«lf%fav Sharp ^ 31 l ^ C5TS ^ fitfefaf ^ 

fa* *fasi ^fg i feg 3*3 ^ 

^£TO C313 ^t3^3I ^ 5? I I C^ 3JTOHI -SJfafa*«sfa 
x®|f I c^*T ^TOTO TO Exposure 3%^ fetf fa>1 
*tf33t c l m*I1 CfftfR TOT3J ^xCI C$*\\ 3fti I $*J C^ 3lTOf3 

t 

43 ft mu ^i i 

l Sfitfaf^ 5f&<* ( Magic or Optical Lantern ) 

v£& TOtW C3t3 nvit< ^1 TO&tettfa-*t^5 ^1 

f^tTl fecsig ^ 

ftppr ^ c^tcgs^ »ifaw c^tc^i gtg i tor 



4«tr 




(*) s ^ Jrtqtw: ^ 

^ a ( Arc lamp ) *R1 ^ I 

^ eirMa «Rt^ A' ^tC=F *W 

*r3 B ^«T?R I ^tt^l vfl^fg ^ c^a WJ srtre I Lime 
light or acetylene ifjpfe T>W$ 3$c^5 *ttC* I 
*mc« D <2|far5Rr I t^ttfs W^fwS ijfasfa 
-sf^fsTs | 



(*l) *Rf|^r«j E % $!f& C*TC*R Wft I ^tt*R 

qtt* i ^ ^ c^*r 

w fail qt&il sa i ^ 5?f& ^tc®it*F3fat* 

$StfatCV cm I 

(*0 S g c?fri>* ^*R ^dMsjR 5 

fa°Rl fafl fa°Rl ^ 9 t? <rR fas 1 ^ C?H> ^1 

fw.^ *td* arc*i tot csfaR ^ i ^arfo^fa* 

PQ ^ *t«? ra i 

^) Focussing G®P*f L % $31 TOWS: $$f5 C*ft9R *!*RtaT 

5tfS^® i ^1 ^cai <iftrs%^ ^f%*it#t i to fafafc to M toi 
%\t® $$c^5 $3t* to ^1^<fl ?* i 
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l MOTf* A &F5 <Wtft 3ftf13^ 'ufa'S'i OT^RT 
*WJ fwl ^fwl 3$3l 33J PQ^ $*Rf TO I ^®3t“ 

*ra«Tre ^srstrc 33 i srt^trft *fa*i swi 33 \ 

c&t^[ otot?t ?tf?c? 3131 33 3t3tre PQ w *i<h 
N^? §*f3 4^f5 ^ ftraffo \q ®'ft;f<re 33 i L 

M wti ^i ^fw- v QTw ^t^i mrc^T Msn ?3 3t5tre eiftfa? 
V\ Mi *3 ■TOsftft 33 I 31^5 sfa 313133^: 

33 I E *fffl3 C3 33 ^trl (S^iM 33 31^1 s^iM ^f~33l 

3T3| T3 | 

H® 1 d>N • C5pl iflTfc ^tCSit^fa 33 I 

9 W<^ft ^ltC33r^ X35 I ?r1 <2(t3 C®tf*lfaT' ^3° CStfoj 

(socket) ^[fTO TO3 I C5tt*H 3^5*1 C*TC*R *R3P:3 
vS^fS $*$\ sfoft* 33 43* 3t3l tT*faT^fc> tf<8C* C^t3 I 
C5ft*T3 £>fR <2ftR Wsfa :— 

<^) ( Sclera A) : C5tt’l3 3t*1 3?I3 I ^31 

^foMfTO3 ( Eye-ball ) 3ft 5tf33fr 4 r ( C3-3*T TO? B 

*K*r 5f5l ) c*fil 3t<1 ^35 ^B§ 3?l l ?3l 3M 3C3 I 

(-3) 'S^tVf^s'l ( Cornea B ) S— fw\ ^rROT 

ft;? C*5t33 33^33 ^3-1 I ^51 433 C3*!! ^3 33 I ?3t3 3Jt3t< 

» 

«tt3 * ft: ft: I 

(5f) (Choroid C) s- t?1 c^3s:=i3 f%~?<:3 ?IT? 

f’WSRE'fa I 

13) 35cjtfa<*i (ins I) :—$si ^ff^re*fa*ra *mre 
C5fT3i<FT3 3#| I ^31 ftfts C^tC^3 ftlftn 3C<3 33 ! ^3)3 3t3f3tC3 

*jj*f5 C^tmT^tS ftg MC§ 1 (Pupil E) 3C®t I 

f^^5.3 ^33^ (involuntary muscle) ^t3f1 

*R^ I 4$ C 9 1^3 Cftfe 31 3^ ^31 3T3 I 



r 

($) CSpH ( Crystalline Lens G ):—; 

•PBfc* 4T(» <m I ^1 TFfC^Pa fa* c^l w I 

fsara ftfs* efonm Rf-rs ftr»9 <ra w* i Hn w? « rst* ^ 

^jMtfWWW >•« *fas Pit i cwfS Wlfwt* »ct sw^tra 

(suspensory ligaments-SL) *R1 ^ f»^ "IWIW W ciUary ^ 
(Cm) <5t91 ?3= site? I NtCW ^ ^ 1,1 ^* R 





^ I CJCT* >9 'SKSSffi'lk^ TO-tH fWl ^ c ^ tW ^ ** 
^c«i i nwnw csiwa sift 51 P> : 1 C5|C,R c,if ^ 

, ft : ft:, nmrfa « «c«n ^ *ft 8 fc f,: > ^ 

f?F5 «ttH ft! fa I 

(5) * TOBtn&OT* nmf* TtW ^ ™ (Aqueous 

Humour H) *HW I CTWt « ( rctina > 





Vitreous Humour V ^ $ltc^ I COT<I -sifimi* 

sttd >'8* I $$ Humours effect? firfa y«s I 

(5) (Retina):—5^-^tC^ (Optic nerve O. N. ) 

C*I3 (Choroid) *t*5tC® f»®3 Ul*$ 

afsdl sft^f (membrane) <£C^ I tsm* 

(R) ^ l hi (light-sensitive) I *rfo*rcift 

fare uttWfV ^spf? c^tt«it¥t^ (> i$us * fs?: fa: qim 
| Yellow Spot I *[*R Yellow Spo'*ij 
*ft^5 s$*R$ ^*1®^ i 5^ 

^PT^Tl ch srra*tTC* *nsfa^ (blind spot 

or Optic disc) ^ ^t<H srfctfl C^tti^ ^ I hlV$ 

<2(fajfa^ CHI ^ ^1 I Yellow spot blind spot^ 

W V<t fa: fa: I 

I C*TC*fa fell >Q ff£ (Action of the eye, Vision) :— 
9 t^«T, aqueous humour, c*) 5 ^, vitreons humour 

H'Sjfa fafanfl (convergent system) H i 

^tfaCH S^C® qfor *i*t*ni Tq^T fw^l 'SRq^®: cgf® 7 ?®* 

3^c® ^c® ^*ri *i\, 'Q ejfafa 1 ? f 

Choroids Vs C5tC*R <afe<F?H ^C<J | 5 f 

*|ffcto I afafa? *1^5 

\ ’ 

^tfat faC'H srftfa^' (mental interpretation) ^5P 

C’tfsrl Orfa I 

l ( Accomodation ) : — c$fa ^C®t^ 

^ ^^tfi w *\\ <afafa^ c *\wn *i*5tc® fafea pwt 
?ffS® ^ fal CFfH* C3*rta effafa^f (retina) m *lfsc*l 

^fa3l C^Ft^ Carfare *ft$ ^1 I (eye-ball)' 

5(1 ^Rlt\ C^PSTS 'Q Wfa 5fl » 



'*** Wf 

« 

^ C5tC«f C'Q ^ «tfft<F C4 4^ Vft4<T ( ^4^43 ) 

4*£ <2ffeppf sffrs ?3 I 4$ C5ft43 ^ ^tt§ <5tfC4 

tffofc* *fk44 Pra4ts?4tC4 «fofSn ^ ^4 4f44l ^rt?r i ^«4ts 

4t%4 4?T4 3*41 44! 4$t3* WOT 0?%® 
3*41 w W4l f* 3*f43l Wi cifPr ? cfot ^f3 
(inherent) ?F4^1 I 4''R 4^ fcmi> s?43 ciliary 

C4«lHf% WRtWft? ^ choroid W34C3* 4^44 

£tf44l ^tC4 I ^sTC^d choroid 4^44 suspensory ligament 
W41 S$41 4tt 44' C-IC^TS $>44 3*f43l 414 I f%f^t43*W ^3J 

C«CT4 (convexity) 4tfe4l 4t4 3^4t° C5f7*T4 C443*4 ?34 OT 

^»tc3 34 C4 4 $ *£ faf*& i<ot v,^j c^t^ 414 * 4 * ^i 

C3*?i 2|f%Pn ^fo4C^f 4C^5 I C<4C*44 $^\»1 « 4l4><ft (effective) 
CW4 44'4 §Ggt45 4144^ 3*f34l4 vflt ’4*4^3* $5*ft*Jt5F*f ^ I 
ftfifl f^1 4C4J 4^ C44TW(t 4T^3* 31 CH 4$ ^4^t4 4t4l 
^14 **r>4ti? i 

I ^ fijflffe %— S’f4 vflt ^F4OT $$$ 4*141 ^TC5 I 

C5T4 f£c%5 fa*fc54 f^ C44tt4 C3*H 4^3 4tPTC*l C5OT §4C4t4R 
^4T| 4E43tf5 ff4t3 3t4t4 4*f44l C?T4 ^ "43»ft4 CW41 

4t4 Wft3* 41 f^5^ (Near Point) 4£*f I C5t4 

^f%3* f3^4 f44C3* **t£ f[|N $J4SE4 ij<jif 4OT I ^tw 
f*? ^CWI 4^ C5l<:44 f44*i>4f% ^ C5N ciliary 

c^-Dc^ cslf^ ^f<ut'e cw.^ ^‘§^^1 ^ 

ntc^ =n 5Tt^tC^5 ^PF’Ttfe ^ } ^?tr® W 3 ^ *^13 c^r^il 

^T5 ^1 I CStt’RT *4 s'fc^s «• C^S fks I 4^4 

7|CV 4tC^ 41 I C4 T|4^ (letter) ^ 

<5TW C^ ^ ^ I 

C4 f4^ ft^C^S C^ *55 4fpf:^ C5t^f ^PpfT«tC4- 





suspensary ligament sft"$ ^1 3P{%1 c*Tf 

Cfffare *ttt <2ftJ%^ 31 (Far Poinr) 3C*T I 

C5tt33 *CT f^ S'QSI f^l 

t3 vi|^/B r n i nmfe P^*P ^f§3 *ttp1 (range 

of view) ^ftcf l 

I ^faPT GW S—C5tC^^ fTO^fa v£J^fB C^Tt^l 

*t3>Pt3 3t3l 3^1 3t3 l 4*$ 3>'tC53 3? (rectang¬ 
ular) *tt3I A ej-8 I ^ 3*3 vs| *ITCU3 N57} B 3Tl%33 nz$ 

^*T I vflt ^3 43^ *ft3 *fttf53 43* f5 ^r«t^ Z*\*\ 

C y£R\ *ftC3I3 C*fC33 fW 4*pfi> 331 3TO3 *1<fl D 3t3 I ’*tTO; ^91 
Ff3 l *£)?R A 5f^fi1f, R 

^9f C ^ 3pfB^ 

C^, D ^ 5f3 ??sf 

Aqueous 'S vitreous humour. 

^43 ntufS ^/5 $ fare c&M i 

$?t*T cosene FT'S I B^3 ^ 

^15 ^ *r< i c*i*t « *tfre ^ 3re <.3^ 

*tffa 3^3 **t£ *1^1 3T^t3 i 3f$^ w 

ft^rl 3frf3 T3 c*T*ti 3f$c3 i an ^z* i 

( refa*td> ) Stfssfa* ^**\% ^C3 I «*tl «|f$f33 C9CT3 fa* reWT$3l 

i ^ r%3 ^3ft3 •nfa *p3fa **fc c*Ri 3fs; 331 

(b) *f<K* fa* 'Mft C5t3t* C§t5 *f*3l, (*) C^WC* 
fa* 33t$3l, (*) *IF59|1 *fai ^B^rel (convexity) 

<^f£3l I ^retW CE?tC3 ^3 ^3t3 ^33^ ^ | 

i nSHfa *tfi fw ^tf^i?i ^it^9fi c*w ^tf^fc^r *fin 

^ «ffN£% i 

<r$c?p atzm t5 tftfefaw * 1^1 (^Pf*tc^i) 



m t *wr«t ttom 

i c^c^?r ^®r$1 

^■pstfc^ I 4? *131^1 ^?C3> «T*r»t^ ^ i 

l CfrtC*t 3 (Defects of the vision) :—^ (normal) 
C5ft 9 I3 *4 cm fa 9 ^1^51 ^fip5 ^>54^ 

^ c&W 3PTU4 c*i: fsjs stre ^3 <i^c^ 

" p ii'5tt^ orfa^ *tt?i i cstm c*\r*w ^1 ^fac*ft«!E 5 F3 ifem 
w$ csrc^Mr *ftui 4^W1 *R ^fc*r G&WW* G*rt^g^ ^1 
53 I c&tt*rc C^ft<( 5 lR ^ ; R) (Short sight 

or Myopia), (*f) ft^flt (Hypermetropia), (*t) ^«l ffl ^ 
Ff»[£»t (Presbyopia), W PR* fit (Astigmatism):— 

$tf5 c^ wwo c^i m i 

(^») ^rsi^tt s c*V$ f% ? cstm 4t ortt^ ^ c*ra 

faf^i Rhj ( wm ^ P **fe stw «<i 

ifl | p 4 $ C5tC^f<5 ^-R^l P ^tc>5 ^1^9 

'sin^s *ratwt«i ^rftr aRPra *\U ^1 i>* 



nsutfsar 

5p?w Fre stRRs ^ i *rw*«i cstrt* ^-R\ ^ i 

4$ CJfffljff C&tOT l^-ft^p I 

(distant vision) sj9J 4$ C^tC^T^ C*W t? ^ ^R*rKft (convergent) 

I (near vision) 4t C5TC*R ^f*Wl ^ *Tl 

^«i ^t^tc^rj 4^ cst^f R* (^ ** N') 

*t^ C^tR TOC* CUftre *ftt ^R9 4^ C5tW ft*TrR*l 





N' cMOT N *ic*rai ^ i (TTf^l W3 

^ CTO*^ C 5 N fsfa^ **l§ cwf^lc^® ’tn 31 
^Tt^ fiffsra "*t& csrfVc'® TO i 

^tiJ«l :—stf 5 TO: ; i cTO ^ : (^) ^fa-cTOr<f 

^ f^?Tl (*f) C^*T B <TOTO<fl 33 C*iCTO C^*\- 

w H* ^ ^ cstc^r ^ cto c«f<n m i 

^jg^l (Remedy):—4$ esters 3%fW 

c?*t^ ftf-r* tov 5 «t cw*\ 5 *fTO£*f 37331 <r ^ i *& 

3J3TO C5tc«r? CW?f\H (convergence) 3*fa3l TO ^PfK 

cto^to^ <rrre ^ 3 * siftfa i 

TO 3^3 d-C5 t*f T&uz 33-^5 P £33 I 4^ £33 3% 3ST 

***\Z C5T*I **t£©tC3 C*rfro TO I TO 3^3 L' TO*»t C*F\ C5tm 



ffcS 

^3 toi sires C3 3 $ £t<i3 cto 33 sire *itTO 3fa$s5 

<stfK 3 TOTO sfaw c*tcto *w fw^i eifa 3 ^ sir d £3:3 ^ 3 fs^ 
£3-fro, p sire <TO3 sfasi to w i 4i cfn ^ £nra 3$re d 
£3£3 P T^re CTO 43? C5H cro 

^ **te c£*ri to i 

4 *rc «tto *fsre s&s 0 ^ 3 ^ c*rcr 3 c*m £33 /- 

*TO 3 l *ftirefs 1 - i - - 1 * • • (*) ( /€ - mm C*TC*T 3 cTO^ £ 33 ) 
v a Jt K 

c&ros toft c*w sric^i nfm mitt i 









V 


or 




f-d 


c*F*n>| cbTC’N ^(5 ^ttf%c«j c«rc*ra c^pT^ 5 ? ^n — 

^ CBtOT ^T^5 P<5 d | / M*l «N\5«T yfw 

CTftn *ftl I 

1*1) o f% ? c&tw cfft^ra ^ 

^tc^ ^ *»l&sr« C*N1 qft srl I ^NN 1 ! CBtC^RT ^ ^|ST 

erra *« c*t: fa: (^^N fH) i ^ c^ft^s 5 cb1c-<j<j ft*i> fa^ *« 

<^°. ft: vira ^ <r N' ft^) i 4f CBN N' ^ fa^cfo 



f&3l 

drfaCva *tH 31 I C&tt*N ciliary entire C^m*\ 
3l ^ ft<N <VT$* 

F fa^3 Stfafa* fa's *INTWJ cb-NS 

cw slfoftw ^fa*t<:S c^rCST strata «r® c*N ^ft«fl 

^q ^1 i ^ <2ffafa3 F ^1 ^fa 5 ^ 

<srN'Q 3J3 fV§ ^rctaw* *it*tWJ NT CTO to 

sjfafas ^fa*tci> *ffat^5 *ttc<i i N' ^ c*N HR TO 
^tftw 311 c^rtsfl TON ^ ^ 

crtfa$ff CBN faw ""ft Of fare nfo, fa^ *tc** ftft^i **ft 

Offare 9 Tfa 31 I 



to 


S—CSfm §|n5 ^1 ;«TO1 fa) 

t5 ^ fa'v^ fa) C*!9T *q ^ C*TC*f3 

C*Ffa*Hp<* c^Sft ^ W C5TC*t vfi^ Ofm OKI *Tft I 

<2tfi5*FtC33 ^J^Tj S—vf)| CMC^r^f *p31fa 
ftftfc L' TO5t3 ^fes TO I vfl| 5JJ^t5| CStCTO 

^ to vir? ^fand> arfofro *tfS^ TO I 
N *r<rfa* cto ^ ^f5f^ 3 fa 

ov&ft'f* to c^ara L' c?rc*T3 <4*ra *r^i ^toi Ml cq ^ to* sire 



flaj 


*fwg ^1 cMtTO N' ^|re ^rfc^ to to <s^ n^j 

elfetTO N'^ *1$^ to i 

fa) ^ oj? cffa^S* cMTTO **\$ ^ =JJ^T ipS5-d to ^ 
jflqfa*! cMtTO ^1 — D TO v£R“ &5»! C*IC*I3 C*m-^re —/to \TO 

1 _1 _1 
i L>“ /’ 

fa) to ^ z'-^fani? 3?^® c^fwa ^<rs, /„ - cMcTO c*tc<to 

^rf?Pf-^|S| t d — CM^^Sr CMl*f3 ft^-fa^TO I 

^troi ®tfa ^ — •*• .fa) 

v u / v a j, 

TO *RT /’i C*W CMtTO *TtTO 3t*fl 

ctfro^ cMcto ip* *« or. f*t: 



«>!r 






1_J -L+ 1 

* 25 try; 


1 i_i. i. 

v 25 ^ v d / x 


1 

</ 


1 

25 


l v£l*R d>25, 


?<i 

c*^25 


\ /x i 


(*Jt) ^*^11S ^51 «t*ta ^a-^S i ^ wre s?3 
€t*fa ^ I ^tffe TO TO C5tW« 

^TOtsR ’sr^I sR*r: *fan ^tcn <?\$m ^cTO ^1%^ to ^ 

C5t*f ^ TO*3l *1^1 3tt I *T*C«I TOjfc 

c?tt «ttf%^ TOfo 3vc*i nrc^ fas 

c?ft TOt^fas to us i tffc c*iTO etfa^ic<^ m ^ 

■sp^TSl fafal (of low-power) §W\ ^ftc>5 ^ I 

fa) f*fa*T $§ °o ^ OfTO ^3J C5t*t ^IF5 ^fas 

^<§fa* v s m c?nn *s&$ to "*\$ efface *\n ^n i ^c^r- 
'Q C^iC^l^ ^si'®t?l (inequality in the 

curvature) ^ c*fTO V\ I ^ C&N fail 4®fi5 xm 

sgfa^fa V\*\ Otfa^ nf'Q'll ^tt5T fal m w«fc 

C^^fl I ^ ejfa^tC^ cylindrical lens 

*TJ^ ^ I 

<5|^J % 1. A long sighted person whose nearest distance of 

distinct vision is 50 c m. finds that this distance is re luced to 20 c.m. 
by using spectaclea. Find the nature and focal length of the 
lens used. (P* U. 192C) 

C5t *r&F5 *• wi ft: Jjpra ^ sjfafa* 

<t o c*: fa ^ i ^Ict cstw **\i ^ ^ 

- 4 o c^: fa - D - v, u -1 • c>t: fa 

ufa f- F*rats ^ 

1 — 1 — ^ ^ I, — L J:_L- — JL_ — - 

v u f Dm/ 1 50 20 100 / 



TO 


Os> 



100 

‘S' C - m ‘ 


-33^ c.m. 


c*l*T $*91 ^ ^ 331 c.m. 


2. A short-sighted man, who can read clearly when the print is 
not more than 3 inches from his eye requires spectacles to enable 
him to^ee a distant view. What kind of lenses does he need and 
what must bo their focal length ? Draw as accurately as you can, 
the path of ray of light from a distant object through the lens of the 
mane eye (a) without the spectacles, (b) with the spectacles. 

(C. U. 1909) 




> 1 


1 _ 1 _ 1 


/- C¥tR ^ ^ 


v <*=- jt / v 3 J 




. ■. I C*FtR ^ - 3 *f* 

;h A short sighted person can read printed matter distinctly 
when it is held at 15 c.ms. from his eyes ; find thu focal length of 
the glasses which he must use if he wishes to read with ease a book 
at a distance of 00 c.ms. (C. U. 1932). 

D“15 c.m. 


1-1-i + 

v 15 A v 60 /. / v 15 f 


. 1 1 _ 1 1 
’ ’ /” 15 60 “ 20. 


/— +20 c.m. 


/. « (?^i \ ^5-20 G\l fa ^ I 



t*. fasstt 

I CFN 'S ^JtC*RlT3 (Comparison between the 

eye and photographic camera) l 

^FTtCTSl 0>W 

(^) «rfc5|1-fw* (light-tight) (*) 

I ^t®I ** ^11 >6 W ^ fall *CtC*l1 ?<11 

I (black- 

| pigment) *& *S\W I 

i 

(*) C^l^T Wfal | ^) aqueous hu- 

fcsjfet 'Q -*3^ *faP« C?tcfo mour » ^ * vitreous humour 

&*ra irft* ^ I css * fafa*! ctto to 

TOR C5t&-TO ^ ^ 

*f*n **i ^ i '**** ^ ^ 

CTfoTC ^TOl *fal C5tC<R Cmm 
(Mm ^ **1 TO I 

(^t) ^Vy (sensitive) (?t) «f^afa ^ 

ttftfo tg*R effafa ^ <4^\ sW $TO optic 

TO $*ttR tflfafaTO (nerve) TO1 *lfw (brain) 

toi w i i 

(^i) <*&$ stop toi mm fa; csrc** storor 

va 4tfti mm ifwM ^ c ' ft ! ™ *?' 

<1^5 *fal C5TW* f%TO 

^ ^ 1 vtt&WH ffiRtl ^ITOR TO I 

(«) c?IETO TOW Ff^l («) C5TOT *IT^1 ( eye-lids ) 

fail Tffaora *tttTO atwr-^ra to fan «w to mi TO i 

toi TO i 

*«• l (Binocular Vision) *1 ^ C5tC« *fi*1 % 

^troi cro ^fi» ^t*i fan viwfe *N *rfc cwi $f& cm fan 

m *|ft 1 ^ CTOTO *TO TO* «tfTOpr (direction) 





«o 

Tffn® gg cstag m <^f& eif^fgg ^fo*tcfc *tft® 

g&S!« gfa* 5* «rf®fw* 4^f5 «srf®fgw nfirt® wn i C5K 
TO* faf®* C^t«t ^C® m gfagl $fl> *** 4* g*g 
^ 31 , *it<*r <*ta ; vu c&tg g^g ®fa fw*frl 4 *$ cg^r ota 
>!& gtg C5t^f TO gtg fg*l>1 4*$ Cg% CTM I ^®gft C5N 
v£i*ge* cgRc*i %$$\ etf®f?re ^ng feng nfon gtg w g$g egg ® 
<=rr*tg cgtgn gtg i 

5 $ c&tag ^ 4*fi5 ^fggl v£i^ eg ^gtcgg >rt^tai ^ggi>i ®T*i 
c^i gig i cstg ggi *fggi ^esg fegg *tgi fwi g?®i 

n®tg n® 5 I 

I 56.(Persistence of Vision : ^Mri> C*fa 
TO eg <*jf®fgg stfS® ^g ®tg1 estag *tfgtg g^c® gss ggt^gtg 
gew* ^f?>® ^g gl l £if®fgtgg ^^f® (impression) ggi 

’fgt^gtg gg® <sjtg T v ege*® nfo ^froi? g^gt^ gtc*, *3®gt“ 
c*tg gm* estegg gtgcg s?® egen ggt^gi <sf® cgc*c® gg ng 
**li?tg eg 3 ! «if®fgg ^fagei? gi 5 g *gi gtg ®cg uwfita <sjf®fg* 
^fagiS ^'tc® <5^® ?>fc® 31 gggf^ <*rf®fgg gf$® 

^g 1 g 5 ^ ^tggi g^fBg mff> faggf^g etf®fg? cgfac® gt^g f 
^tgic 9 ! g^8 ggi^gi *fagri> ^$<ff®g faf**! *rW®c* fft 
ftg% gen 1 

S (*) fsfete^g gt® gefg 5t*f® (Colour Disc) carta 
n^tten <nfagci> 4*f& gc<g f® ^fg® *&® gi g^c®^ <ngg 
gc*fg ^s^f® «rrfggi gc® 1 ^tggl 5t^f®r® gt®gc<g fg^t® 
f® ( «ftg ^tvrtg'f) cgfgc® nr* 1 ( nsr cwt^i) 1 (n) ^ftggt^ 

fg^g’ftgtg ♦tt®’®^? (blades) ^tgs'tten ^ ?^cg ^g? 

f^ggf^g st^f® npic®c^ 1 (*0 awft g^ g?tf5g 4 ^$ «itw grtn^ 
•srpt^gl ’nr®*! gnfcgi ^tf5(5g ^gg «it® gfggl carta 



m ftro 

^3 Carfare I (*t) ^TOR TOcTOfcl 45 TO 45# 
•tftfa sft ^rf5 v£j^°s TO 45fB 5 ft ^ 1 4*tt 5t€- 
cTOre c^ro \ 3 ftc 51 TO^ft faftrai qtfcft 

TOR 5W <^*n qtfoi I 

i'©* I 5*ffa?3f ft[5Jl (Cinematography ) : -4$ 

§*R gg}f i g(5 5t* I 45# (mcving) TO *V 

CJflCT'a *TO 5Ns5^ft (photographs) ^ftfl 5ft$ftC5 ^Itf55 

?i4ot TOtRJ qft 45 $ to ( T V ctW'Q) ^$3 *r *R C5tt *tffa C^I 
TO SJC? ftfe ^ftsft ft<Rft§3 TO3 ’tft 6 !^ I ^ ^ 
4 ^# Tq^f ^ ^*tM 1 4*R *lft C5l3 5Jt 7 :' 5 JTO 

^rf^tc^i *v c^'Q wa ®i*T$ tor 5 ft ^ftral wt $ft«ftrc5 

?lltftw 54 fR ^rt^tC^TJ *- C^'Q ’itR C5*i1 TO >5W TO31 

ftfts? sri cffftrai 45 ^#1 *ftai ctor 5 ft 

c^fft^ 1 4^545 wfooi ftTO ^ tofR ;— 

( 5 ) JffirtRl 5ft <gftWa (Motion Picture 

Camera) :—$51 45# fttTO TO*R 5TO31 TOR TOI C5fa 
stfeSfa TO 51 C5fa 5>TO ( CTO 5ff$3 TO TORi ^ft. ^t'SW 
C*tt5l, TOtfTO ^4^ 551 ) *15 55 5^55'«ftl 5ft TOl 5f®fC55 59 
( T > T c^vq ^ft<?iT55ts5 ( exposure to light) 55t?t C*^*TC5B 
fxFTO (sensitized celluloid ribbon) §55 fl5t®Tl 5^ i ^^M°n t&u® 
cm L 5t5l C5t5 TO ^1 P 5TO ^ 

fR fa>5l <TO1-ft55 B TOR TO 5#t$ (reel) Fre,95t5 5TC5 I 

B TO 5$t^5 fTOl 5 CW# (roller) W ft ?1 P 

4C9tci ci?tc^i ^ «n:5ti L ctor cTOi-^ot i ^ 
ft^5l TO 45# TOTO-^51 F ' 

55t^(1 ^R I 4^ 5rfC^ 5C^1 C*tTO TO TO ^T B 
F « TO tftfl TOI 6* ^ 



<sttc®rr#t? to 


D TTtfTO F' sf'St&l ^n( I • B 3tW f¥$1 

VW T v oic^^q 4=TOt<r *froi #rai 
fa^llM ^ CTTOO* 

*£t®T, fa^*t 
nftCR I ^TOt“ ^ «2f 1% 

C^C^C'Q ?|f^*ll®T ^ 

*• fcl ^dl §d I 

f*F51 w qtw 
*Z* 1^ ^ 

*tre ^ ^ ^ fa^TO 
*rdl §d l f^'\j1 W 
tpr ^fB \<tTOt3 

f^r^R to, f^t<? 

C^Ffa «TtC*rfa3fa Hb ^‘ ^ 

*IF5 sfl, <^<j c^flf *pd?1 iSd 31 I fa^sTO ^T'$fa *U<! develope 

positive <*W® ^1 TO l 

(*0 *tftU ?rar (Projection Apparatus): v«& 

RC3 ^3 WTO'S ^ ffr* A (arc lamp) 3ITOT<1 VJ\ 

TO I *\^v\ stfeWF M «ltC*ir? 3%^ 3f5 ^3 

(concfensing) ^TTOt* TO1 TO I *at *ITO CW.^ (condenser 

C), vfi^fij ^ (stand) >s fronr f¥®i *ftre I ( 

*i&3 cto ) i s£it toto wcqj tjfo *»fB 1% c**rl to i 
A ^tcS5 ^t*T® ^TO5f *f% c C3OT3 3*J fwl 
G fe;TO * l c^irro toj froi «mf3} ^h) N ’tfra *£<? i b f¥x D 
3 tT>&re ?3P9fa «ttre I D 3tl>ft T&us fa^l 3Fp3 ^ TO? S (clock- 
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work arrangement)' va^Tt^ ^firal ^tC>T cs ^ca^T G ftcs* 

3? fori C^C^C'Q <2Tfo ^tfo 3FC<T I ftrFJR e|F©J^ ^fol 

^65^51 vfl^F ^Tfw I 4^/5 Wsta *(E3* *rte?tcqj fopjra Sf^aJ^ §ft G 

WF* srfa T v c*rc^ to % vjtf<p?n sftnii sp i s* ^foroft 



Ut^l (shutter S>ftF$ 

CTO^T *tllfC§) fol «IC^T^ 5$ 
§ft<t ^WtE3 vV WW« TO 

*ftr fafoa ^*1 ^ I 
^*IC* *RTCfo §ft C^ItW 
I fip^r §ft V Q 

<*Jtre I B' foil 
sffCM D' 5ltlM$ro ®T5T^1 I 
fom ftsfoaatR 

<t^Tl>1 (perforation) *ftc*F 
S x 'S So ^Tns «ltC^ I 

foSff sftnT* TO 5TW ^5flf% 

faFJRr nfwl 


I foc^ra »rfo(t^ ’tfe (intermittent motion) folfaFS 

^ I qt^TC^ foil (tension) 31 *lta L«P 

^ (loop) *ftc^ I stat isfCNsJ^ G 

^EM7 *TCI I 

§ft CT •tfjfaaFW (order) C^fal *K C>& *tfjfaaK* *t<fa CW 33 I 

CTCTO8 firm ^ tffal §ft *|<ftu OTl 33 I ^a^T” 

^snrtft m 3 ^ s?i 3 ^^ <to §fta 

C5tc*f *fc^ i c^sjs ft^a 3^c«re *tf?ni ^fB fts^fos 

§ft «rhral Offt i 


«rc*{? ^ tot ^>*n ^ftr^a t5 c*f<rt^ 3t3 31 *p *fs w^n 





^ m i fk*i *tfo<T $*ra i 'TOrai 

Sftft fta *fes5 ^5 TOI TO STtTVf f%l fWB TO1 

*trc§? to* TOt* fafe* tow ^^rai wi 

^fw «tf% C*TC*E3 '*» ^TfiD *f*si nTO cv *\i to to *tWl TO1 Iftcs* 
sp^s orfw i 

i'O'O I iSf*t®ftltC^f*t (Epi-diascopa): W fwl 

nwrufo (to fastro* ;ror* « §fw) «tf%fw ^swf* *tTO c^^n w i 
*4*$ ^3j ft*t l M aafawv «rf%^f*i^s 

« C *l^|*?* C^f^T TO1 c*2^s PQ TOJ ^ 

1 4«R PQ g*t flTO<t ^fs? to 1 PQ stu® -*wvK^ 



io.sft fen 

✓ 

(vertically) §*t3 fa* pfTO O CTO^OT W fat atfc*^ *^1 M, 
?Kc*1 3$U1 S *lTO ’tUP I PQ43 O C^TOq ft* ®W*fW 

TO* I O CTOW PQ?t ^?|* 0^3 C^t* 3 ! ^UW C5C? C^| | 
M, *M *3Fffa*s tot st 0 fofio ^ to* 1 *vwn *itfm ^*f& 

^ fwfa© ’tt'6^1 TO I N Wi 'Q $1T>B1 (rack and pinion) 
Jtr^tC^J PQ « L 4 * TOJ ^3* TO*tfa TO I ^*W C*!*! C3 * C*t**! 
*W (focussing) C*W O* fal *It*fct<5rfaTO *lfa[ C*TO TO I 



^8 l (Sextant) : C*)!P& f?ra$=* 

(rotation)-* X tftfcwfSp® I 

*TCSRl *Pt*fJ % ^ TO fwl C$U ^Rf% ^ifff toj 
^ ^t’TI TO f%TOl C**jfssCTO TO1—’stf, ^af (horizon) 

^Cv5 (altitude) ^t*t1 TO I 

f^3«i 5 SS' v^^fB ^“Nfa® (graduated) cm \ 

^TOl'TO T I ^afro M 2 ^ 3rri>t 
I 4$ ff<CTO §TO1«f ^ * ftm" CWTl (silvered) I 

M 2 ? c^^tcm *rfc^ I vij^fg Tf*f«| M x , 

*rlTO» *ttotm %i>i i Hcto N ^ifci *rtc* i ?tro 

cto «rtc$ 4*f& v i ^tRratsfB cm ss' ^ 
\%'® *ttw i ^ ss' f5U-r ^* 0 fasft <®i<K -v ^R*r, 

C^t^2J CTO&Jtn^ TO TO I W N ^t$ SS 7 O <TOTfCST 
WTC Mj ^M, fpfa >I^TO TO I N TO *rei>1 fkiftt TO 
Mi ft*f«t ^5^1 TO I 

TO3 ^t*fr <2f«tt^ S—■TO ** %$$ ?TO^ ^A'OB^ C*>ffa 

\ 

^tfro i toe^ <ro TO TOtre m 2 ftfm to 



i'sjstt fpoi 

^«r fwi A mu? ^l^Wc*! cm TO I TO A qjlfto* 





’W® «^tf*t'® W I N ^ »!t?twj 

M x pt^il ws srl A «it^ ^for *ra *hi 

M x v£ft“ M 2 ^f*tc®l <2ff%^f%\5 $^Tl ^f?ffoK«| 31 CUtt^ I ^ ^3P5tC3 
A^ ^fi> «rf%f^ ^ratow c^f^ri i T 5tf®f^t^ii:^F p 

^t'Q <i)t ^|f& «tf^5pw fstf*t$1 qt3 I 3C3 ^ ^l*\ 

( 2 ff%^^ *fara *pf ^51 dM x bc I mz*\ «Tt%t33 (reading) 

^f'Q | v£)tR Nw ssuro pH 3^3 B<1 tfffTfw 

A 4? >ft3f fsjfasl I *TC3 ^ B S$C3 3 fa 

rt 6 ! effo^favs ^1 ^Mi6c *tc«r pflTO cFfre i *p-$pi 
*ffc? *H I ^3 A « B^ c^fa? p^ ^M,6-2x M HtP-C^lfa^ 
far® 3 = $tf^Tt<l<J *lk3H *fft¥j .’, ^ •itera 

fkm A ^ B cbft* p<* *ih$i ^ i w.3* *135 SS' 

^<f fasftos ***3 ^<ii site* fas ^jHfa fasHcst 
sffc^ i ^tfpfc<H nfciw fwi 'Q e i ?g 31 i 

at* i 

1. Explain how a convex lens can be used as a magnifying 
reading glass. Show that if the eye is close to the lens, and the 
image at the least distance of distinct vision D, the object will 

appear magnified (?*0 diameter, f being the numerical focal 

length of the lens. [P. U. 1919 ; vide C. U. 1913]. 

2. Describe a telescope. Explain by means of a neat diagram 
how the magnification is produced. [C. U.—1931 ; Dac. U. 1928}. 

3. A compound microscope is adjusted for viewing the distinct 

image of an object. If the distance of the object from the object- 
glass is now slightly increased, explain what re-adjustment of the 
instrument would bo necessary for obtaining a distinct image again. 
Will the magnification be the same as before ? Pat. U. 1929J. 

4. Describe a compound microscope. Explain by means of a 
diagram how the manification is produced. 

fO. U. 1921 i Pat. U. 1929 ; P. U. 1912 ; All. U. 1922, ’22 ; 

1 Dac. U. 1932]. 
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5. Give oxamples'of the practieal uses ef a convex lens to form 
(a) a real magnified image 
(fe) a real diminished image 
(c) a virtual image 

Draw diagrams in each cace (C. U. 1930]. 

G. Describe the construction of a celestial telescope. What 

modification will make it suitable for terrestrial purposes ? 

[Pat. U. 193U]. 


7. Describe some pimple form of telescopo. Draw a diagram 
showing the paths of several rays of light through the telescope, 

indicatiag clearly the nature and positions of the image formed. 

[C. U. 1936]. 

8. Describe tno Galilean telescope and trace the path of the rays 


through it when the tele u c ipo is directed towards a distant object and 
adjusted for normal vision. 

[U u. 1925. ’33 ; Pat. U. 1927 ; P. U. 1912 ; Dac. U. 1930]. 

9. Describe the construction of a simple telescope which will 
give erect images of distant objects. Why are images in cheap 
telescopes usally coloured ? [Dac. U. 19301. 

10 In what way is an opera-glass different from an astronomicnl 
telescope? |C. U. 1931]. 

11. Explain how two lenses are arranged to form a binocular. 


Illustrate your answers by moans of a diagram. 

12. Describe the principle and action of a Sextant. [C. U. 1911] 

13. What are the essential parts of a Magic Lantern ? State 

the utility of the different parts. f pflt U. 1932]. 

U. Explain what is meant by short sight aud show how it may 
be corrected by means of spectacles. Illustrate your answer with 


diagrams. 

15. Can you explain why short sighted people always wear 

spectacles of concave lenses ? I^ ac ' I 930 5* 

16. Describe the eye as an optical instrument. [P. U. 1923], 

17. Why does a short-sighted person use a concave lens ? 
The focal length of such n lens is 6 inches and a small object is 
placed 18 inches from the lens ; draw a figure showing the path of 
rays by which the image is formed, and determine its position. 







18. What are the two principal defects of vision ? Explain how 
they are rectified with the help of spectacles. 

[C. U. 1932 ; P. U. 1920|. 

19. What is accommodation and how it is effected in tho human 

eye ? Illustrate your answer by a diagram. [P. U. 1930]. 

20. Describe the photographic camera, and explain how you 
would take a photograph with its help. (0. U. 1934 ; Pat. IT. 1932]. 


( Dispersion ), ( Deviation ) 

(spectroscopy). 

yafr I *• l (*) T>8 to (slit) P? to* 

to PO (<wi c\ csra ^ftwt 

v«refB *t5 few ABCs AB *z*\ c’F*i i 


affect c*r AB ^ 

fetgfcspl to 
(emergent) 

m *ltft SC^3 (W I «fl*R 

fttfs *fii* c*?*n 

^: (*) fei^OT 

( base ) fee? 3ffto m 

(deviated) I W) 

f<,to ^nM «UC91tC^ fafsfc ^ ' 

4 ?ftr C^t^T^fS *\ts 

’ifSC'® (band 


feg* *\Z1 W I 


j L 
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RV) ifa'FS 53 I ^ ’I*® 5 

**FS «IH *11* *t<re *R ’IS Srf5t (red). (orange), 

^I(OT (yellow), JI^JT (green), ffa (blue), Stlpat*! (indigo), 

(violet) S< CWt StS I fcW *«fw» Vibgyor 

^ («*,* *<* ^ **" * 



■4^8 o 


mi ftwR 


) i *tfw mtm tor i »d$ 

w qft? ^r^tc*r qtqq^ra cqftre tfc i *rr*n sterns 
^tqw ftfoa qftq ^tc*ttre ftosrcw fftsp*! qc*f i qqfe *tffaqr 

(spectrum) qt*I I 

cqft q<rfare eif^ «w*rj ftfsi qc<q ^tc^rl ft^ «s& q<$fif 
<w«fl:q ’tii *ra fqfttqi <tt:* cq ^tfw* »i^c«f c^^n mu 311 qtf% 
•c^rc^f «it*rai qtssfc qtfq ^fg qw ^tc«ii otftc® *rt$ 1 

vrfl^'j: ft) m* aitw ftfite qc<q artoffl ^fS ^sVftg 

(pin-hole) q^ftqi ftfoa q<re ^ ^ftqi vtq v£)^fg feps^q *wj 
ftqi ^qtfc*T ^ftqi cqftq cq (0 cq^ qt<q ^fretq ftqqq 

(deviation) qq CKq cq^f, *Tft qftq 'stfcqfq ftqq 4 ! qq C5W ^ 

tartar qftq ^tc»ita ftqq®i & qratq qtqrfttfqt i ft) qflftra cq^% 
qt<q ^tcqiq *tf5 qqtscq cq^ fq^ w qtq sterna *ifi> qqraq ^ 
ft^s i (o) fcffa ftt^ra qqj ftqi qttqtq *iq ^ qftq ^tc®ii *qtq 
ftfari ^ ri i qt<$ qc<q 'stfcqrn^ ^fq ft fate <hi qtq qi i cq 

^tcsit^c^ ftftl ^1 qfq NSf^lC^ <FrtfsRF (compound) ^tC*I1 ^ I 
cq ftfiri ^ta <Fqi qtq =n (mono¬ 

chromatic) ^tt«Tl qC«l I 

ft^gq ^qcqt & nafaRq ^c® ftqfqft® fqtfca §*R>® ^ :— 

(^) qtqi ^tcefi cq>faq* qc^> cq'tft^ ^tcqi ^Tn qt^fi? cqtfqq* 
qftq qqicqc*t i ft) ^t*ti ^tc*ri feisfcqq qqj ftqi qt&q ftfag 
^q i ftt) fqfes qc<q sqfcqtq ftqq*i ftfsa *q i ^ 

^qq q^ll ^q—ftfsn ^tc^rfq (refrangibility) ftftq I 

fttf® ^ qftiq qqjqf ^or qfar-^Hf^ qf% POO'Lq »CT 

cq c^t«l ^cq (io^stt fkaf LO'Y) ^1 ^pqftnr ftqq 6 ! ql pfts i 
i Prspnpfii ^tq®i s ^tc^rt^ nfa* ftc*pq i ^twta 

^5q^ «f^I-^q^rq ’T® ^qq 1 (transverse waves) I ftfai 







( wave length ) fafea I 

*TC<& 5JH ^TfC^ 'SWW C^—<2Jtn b-.o. 

A. U.—iroX i°”' !a c*T. f^s ) ( ^33f sSR*t* Angstrom Unit 

(A. U.) *&[ 1 ^A.U.-i.-» c*j: fa:) ^ c<^% 

^$33? ^'R'—<2jt^ 8000 A. U. — 8o x * • _ ^ w. fa: 1 

^fi 5 33*1 C^fa fijfaRW (refracting) sjtqjwr *(*fj 

fan *faz*\ faf%s fafes *rftf>itc*i 

stf^^ ^ 1 <mz*ti* fasp*! c^fare *tr®fl m 1 

CTfa 'tfVZW «|fe^ fafefl S5*W-fcffi fafafc ^tZ^* S53OT 
faf%* 1 *15 rsmm to *it*r « *tt&i* ^ 3 * 

fafea i&x 1 

yss 1 ft%u m% faf»T 4 ^ 5 w s ^ «f*t* ^ 

^sf < 5 {\l% S 5 TCTO WJ ^Sl >KW *TfatOT Wta 

^ <5^1 vfll ^^z* ctff^rc^ *rfc 1 sit^ * cwit ^c<3 ^tcsft^ 

s5<J3f v*W *W^f% ^fa3l CTffa^ *T$ 

^<tfa<j if® ?ftra b*°»o A. u. (8000 

a. u. (c^) *tfra *ffat^ ytz* 1 c^t w* to 

( 'SRC^tto Infra-red) faft^ W CTO% s«;?3f-to 

< «3% Ultra violet) faf*fe ^sf «lto tore *T& =fl I 

< st«ra fa^ste * 1 ® c^ ) 1 s^ra-tora fafir& fato c^tc^ 

% 

^K«F I 

iSV- I ^It^fl , ®ltC9rt5 (Recomposition of white 

light): 

*rW CTO f$W *t*1 =Th» 3t*fa ^5TtC^ ftfti 

^irl ^ C^ 9 ! ^ 3£<fa ^tCSltfC^F fSfflfi|f^5 ^’ftcn ^tffl 

^tc»rtc^ 9 tf^ e t^5 ^ s— 





W 'G c^t*l faftfc ^f 5 fef^ 

pi VQ p^iR^tC* Ufa ^tC^5 effects* »W (vertical) 

^ i ^ <^fi> feum vwn ^*r- 

faftfc 4^15 «Ft5-*R^ (parallel faced glass slab) I 

(achromatic) L C«OT?r eftt* C*Pfa*i Fre dflFft 

s^ *wj %i *rroi «rtwrc ^ftrasg L c*m *if®t«i 
fatf® AB •ra**ra i 4$ ^rot^t*! sfaw 



P l ffiWC^R *W foil <*** ^fo*| fogfro (dispersed) 
^ sfWg P 2 *WJ fol *pritfa\5 

(recombined) ^ ^Frl * *raT<rata S' *|tfa 

«rtC3ltSK*t GUI I 

^1?*l S. 4$**f St^t* « Pi fWTO ^1 ^*13 fop«l 

# 

(dispersion) fafe* aftr®fsT? (angular 

separation) P 3 fWCW *t*1 fcvi* TO* 'Q fanffa fop 6 ! *fat 

«t*tfo ^ Pi fet*ra *1*1 **tcTO *t<s ^farr 5 * *ftr«f*w 

5T$fcl ^Ft^ P* ftffa* 6* ^lM ^tffol fofot 

% 

toi <*tt*i i ft ntwi **fc*rft *tai* 

faspE** S?5J ’tffo $ *1*ft *t*l "G cto *ft i 
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(*) (Colour Disc): ^ m ettH 4* ^ 

Ff*t% I 5 t*f^ FtfafiJ «[tf*t 
«tn w i c*ta faf%i *m?n fafes nf^^ 6 ! wi 
i <?ih mssfc M ^ c*$ 

'St^fc^ 

(order) *Th® ^C< ^fi?^5 ^1 \ 

Ftef^ c^caa^i w fpf^i v£i ^ffs 
c?rfiM ^ ^tc^F i c*\$ ^fi> 

Ft^t? ^C*H (axle) 

^ ^§j i ^5 csftts 

^tlc^ FT^fo'Q V CSrtCS 
f%^ Ft^fe?[ <2K^ <5RE*r3 ^f5 

Of^d ^1 I ^fftWfa 

'SRTHI ^ Ft*fo<f ^1 (Tl greyish white) TO I 
^t^*l o *rr^< fro id Ftofos ^<fa- 

*tf^* «rajf fe c*re sfl «t*fs 



i»8^* N fen 



>v»«^. fpaj 

^ I ^5*ft ^9 <sifo*rcfc ^ 

^c*?i to Tin i c^far Ft^fe* »rnn awt* i 
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nwt< fm* 


(’t) o f§g ^mn ^rfcsn p >rr® ^ i 

*lfw f^ fats 'SffCSlt^ *K<*t v4^f& ^ ^C®t^ C®i*l L ^«tc^ 

C*l fa|%3 sfaufa 0'<re ^ ^ O'ce *tfn 3tfaC5T ^Tpffl 

^tcMi cvf^n ffcas) i 

V©& I <3*^i 'S 3«ftfa (Impure and Pure Spectrum) : 

^ mwi *fwg ?rtai ^ 

*it*i ^tl^s ^ femra w fm *rfei ^15 fafes fa r sf£ ^?n 
•tffa §T3 *tfare *rtfii^ *w ^rt^i *1% nHtntft <®rafts5 

^(5 ^<fa 3<tf*t c*tfac3 ^rrtj^s ^^(5 ^for 

fcntcrt *|«i* *nfii ^n i >ra^ ^rfsrai <m 

otPifs *rt$ i «eb§* tfrt ww ^ -w etrere ^iftr 
Pnsf frg ^tfa ’tffn fam *w i *rc®i *tffo 4*fB ^ftfira ^>B^t*c"ra 



yawnffc* 


fc*ra nferi qts i «fl^i*r ^<tf% TOtre 

vn^ft ^ fc*ra <sra ^n *tr? ^t^tc* «i^ ^«ftfa 
I tfrpra $ <2ft^ 3Tfa * cw?i *fii *pt*«tw c^n *t* I 




tot 

<9 9*fH%re 9C<9 « "9&®ft9 .c?91 9t9 9^* 

9 c«t i w 9<tf^5 fif%* 94^ <8(ff5JCT •rai ^fircta 

9^9 ssm 9 t <9 9 cw *199 9 tf 9 CT-rtCTfn 39 sn i ya* f&cn 

9fir®CTS9 ^ 2tt$-9frr OB « OB'9 9<tf% *itftir 99taK9 RV * 

R'V' tw «tf^tc^ i 9ftr$fo9 9^ *w9fe ^tw ^ ; *rc*i 

R V' *1^ 9*11%;^ §99 ^99 ^fg 9*f 9F$ l 

^^ftfsf ^39i ^9 I 

i8° I 9*$9K 9*f(fs! <?f^$ (Production of Pure Spectrum) : 
m am®* ^ ftsftftss ^ (Condition) <tf*1 5tt :— 

(90 ^t9fe>5 9ftrs^ ^ ^C9 9far9 wits ws 9tfe9 ^x 

9ft9 9^9 Ts^rf'Q \5^s 9tf§c9 49* ^r<rf% ^ cifii i 

T®9ft ^ 9<lf*1 <2flF5 9*f99t9 s?3F 9^9 9«9 f|jSf (narrow slit) 
fw9i ^t9f§^ 9ftr®9gc* 5^91 ^5 i wfas ?ftrw 

** T9 9^9 I 

(9) ^t*tf^@ T9 ^C9TS $9t9l f2ps?E99 2(f^>TtW s®t*I9 

f9f%9 <*Kt9 *rf*tf^s ^9 9f*Rl ^9tC®F9 ^t9v5^ 9t«frj 9tt* 

f35C99 W fW9l ^9t9 *19 faf®* 9t<9 ^tC®lt9f 9fa- 

«f3f ‘ p t#t9 <49? fkpjpS OT?t^ (focussed) ^9 31 I 9C<9 f9fs& 

9flT3%9 s ' *t*ft9 49? C^aH^s 9*f9ra $f& §9t9 *C9TO 
*fa* 39 : 

(>) fersrare 9W (medial or axial) 9^19 0^9 9lt%9) =JJ9^9 
£jf%9 ^VftW 9tftre ^9 I 4^ <39^t9 f9f®9 9*tPr«ft *tft9 fifs* 
f9^95 ^9 I «l«fk 99 9t9 9fa 49^ f^^5 99 I 

4^9i9 3t9*T, **$*• 3)9, C9«sft 9ftr«ft 99 99 9*t9 

f9^ C*S^5 ^9 I 

(^) f2f3fC99 ^ 91 9C9 9tf9C5f «TT9^ 9flr 

« 9ft 99t«9t9f ^9 I 



to* 




<s\w:^n qy fsraRfa^ ^ inwt* : 

* W f|g *w wi 5tl i (*r) ^«fFF-^ftra ^ sjh^ £jf^* 

'“PTCtR fW*lW 8tfatS5 I (O fa-sfo ?f«uc^ C^dff^s 

fa^ro 's *itffa toj ^*f& c*i*T i*fr uftrre 

%r 'Q fkmm ^j mff> cm 8t«n 

iRWtS l (^l) fefaTO «tfc?lt^ ^ *ptfW9f I 

csf^i^r *taR5 s *rt?i t 5 to ffes o ^ *qj fwi 

^f%3R ^t'Q I f|g OC^ L C*1£*B cgfsfft 
fstf^a ^|ftl«Bg AB TO^lftra pfe* *l^ttsf ^tf*l^5 f«W 

Pre TOfOTfa ^$1 *\c$ few fa*fe »ro^ sftrsfa 
w i eirere sfat ^4tfe §vra toj i L' ^8ti croi few 



'Q »awTOtw 3N w fefes ^c®fa ^fer^fat^ 

C^fSI^ TOI I *lftH tMi 'Q RV I E ^f»W<5 

(eye-piece) fwl c&tt ^ ^ '-Htfe r» c*tftc3 I ^ 

^tfa^hF*! (spectrometer) <2}^T$ ^ i O 3^*1 

• 

collimator, L ^$*1 collimator-^ C*!®^, P ^«T feW> L' 

E ^ ( ^cr ^s OW ) l *P 5 if® 

’fltfftffc *Wif^ I 

fenfta *teRs % ^ ^ s ^ fes *nwi *rm 
**tc»rtfas 5 <^5 i ^fa* *fc*r P few sfara gpw 
^tpl^ «Tft 5 I C5N feW ^5 f|ES3 TO^IF* * f^OT 
V' R' ^51, ^ w tftfa Office i ^ ^‘fff%C^ Rf^ 







■arfefi* ^ s ^ ^ wi tot i yn 9it«i %g<j ^ 
«ff%% R' sire ^ c^«3t ^tl %sr<* «pw «ff%Rw V' 

i ^ ft^rc « *isfa vw 4^f& ^Tgsf C*f*T L 
•4*Rstre *tti cq cm fi&sn cwm <Mm ^iw cm 
c^ ^*§w r' vq v-vii^ '£tc^j^ «|<f* sfiira stfaRre n% ^rer 
« sre atfefirci «i<fc R' V' ^rfSni 4 *f 5 w 



*rfo i s^tt *\%h ^f5 m * w ^frfa RV *rfo 
<2fcs5j^ M ^spitra Rffeu Tfa wi ^ i RV ^w 
^<Tfw® v wc* fefsOT ^Rra fa* *w *rfa R *tc* faras 
(edge) fa* fa§ R # V' W CW?t V' *fc* ffa<TC fa* 

v\l/. R' qtt* <*fa! fa* i 

*tafa s s 

^*fB ^rfwl ^rat* ^lul 
fcwiTOtc* 'srfc^rf^^ 
fetf I L C*f*TC* *|ffl * 
f|OT mi <w ytm 
*w ^t^tra *tfto fer 
S-tOT "*lfc « fiffafa S' jfffo ^ i *W ftfoR ABCc* c^i^ * ft 


4 



«Vstr 




Iictfj <£|WtW m qt*tW ftfcTO 3*J0? !JJ5^ £jfel «t(W 

i£i<rc fron* atfrow *»i ftcg? *rc«r *rotTO»i i ^ ^jTO* 

»w»i ^iftr TO=pstw *tfro TO* *w $*t*l *tfto Ttw 
«ifef** ifi* ^fiic* i fifes TO etfTO%M fife* ^'ffirto 
few fife* «ifefi*w *nfa fife* ^ wfaw i •tft* 
sra * *ra *<tl% rv *it«si TO* i 

>8* I *«ftfiT?to«l (Spectrometer) s ^ *3 ffal ^ *<tfe 
TO st* w ^t=n <3TOs* *<tfe *ifl^i 'Q TO St* I 
aqrCTRT f*Wl S »*& *03 finfifi^ *R*r *tW : 
fa) Collimator-=C : $*1 4<pf5 ijssfafi? (telescopic) 
ij»t*ri ^ i fe^s* fitter (TO*« cs uto P fTOs* fiw 



>e.^fiai 

*tw ) 4*fB cw l qtw i ^*1* <sjtra m iii^fB N ?ic«nr ^ 

(* 8 *** fra) 4 *f& feg s *tw TOw cTO*^ TO *t* i ^ n ^fBw 

^5tS*5 Collimator ^TWHT fast* gTO STS *1 *t%* «rfa1 St* * 







*<tfa VI 
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cro* c*fTto '®tri 3* *t*tro nfirofa cto* *w fan 
fiffll ^*1 felTO nc$ I Collimator stnft E' *fTO* In* 

*TOnft** I 

(n) fefgR G$f*m (Prism Table) : ^1 4*f5 fSftU 

cfefiw A m tob*I n*^tfn^i 1st* %st%^f5 |Xyz i 
f * *t*i c£f<TO , ^fro **1 *t* *1 Inc* Ifcto *t* *1 $tt5 m^u m 

*1 C* CQU *N1 *T* *1 ^ro* c* c*n^ fro c*f*ft *t* i few 
Pc** D to^I ft*i c^fro* In* 6** *tm s* i 

W) fsffaM S T ^**Vl E *!TO* (rotating piece) 

In* ^ra^ffe** $tc* *tm ntc** i ^ *j*3t* ^tt** a dfro* stf**tc* 

cnt*ft *t* I *TWlM 5T*Fl « TO *m1 F (rack and pinion) *t*1 
^*flTO fouss ***1 *t* I ^5*^fa g>* *t*1 ipffcn* ^5f (level) 
nf**^3 ***l *t* 4 *n to Et** c* c*m wrto *tm *t* i 

' ^<t**ltt *iTO* ^(5 f*nf|o Vernier *£& ntc** I fefTO* 
CT>fTO* wm TO (coaxial) ^n* ^f5 ^**rt1%^ ?sm* 
dfro* (H) stfentcn Vernier nf*re ntc* I ^Cfc 6 !* 

fa<* ***1 *t* I ipffC'l ^feWfl 'ot* (cross 
wire) <TO I W *3^1 4**fB TO N^* In* ^tfns ntc** I N pil 
^ J, K, I ntt** I 

(Adjustment) (^s^t faj): fa) ^*?N—’<£*ftTO 

n*t$*i <&u toi w* (cro toi wm) fro ^j *f* 4*° ipfrcn* 
'stflcro cw L a c* *wt-n*5tn n*tN 4*rc «rto*tt* *tstre 
<3tro «ni c?m *t* i ^**Vi fro c<m ^**f^5 toc** focuss 
*** i ^1 <$&{ *fni* m focussed ^ \ 

(n) Collimator: C^C^C^t* *lKtC*J 

*F* I T*flTO Collimator^)* n*t^ ^*“ l^t* nf^^s 
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fast* 

3 r 5 tt*! E (coaxial) I Collimator ^^(monochromatic) 

^tCSTl K ( cm Sodium pwi ) *t*1 t? 'stfFTtfr® *R I 

( fw <pprc f*r*rt$ ®tf*!tfesr 

^tc^ri ’tf^l qfa) i L a cs-ft flags 

s$trs §ns cg*n gts i <stffisi *(c^ ijsflTO sstsc? ^Rtwr 



fa* 

^f*R S[3F focussed Stftstfl I ^55^ Collimator C*W i&C* 
fttfs sfire *TOtTOt®l I v£|| tpfft « Collimator 

*PlPSSt9f SplIS aRP focussed ^R I 

<5f) f&jw*r “ ^tsts femre A efrfes ^iRri 

^rsTtw sr i ^Nsfa c&ftsre^ 

CS©M c^fac^S I ^sflRS « Collimator 4S ^ ^ I 

^ffc«nr ^f«Rai l,^ 5^ stfaas ?rf*f3 

^•flfsi R' V' awl St^R i (*8*^ fkara to ) 

s ^ ss fwl (*) Shot <*wot c^rfa <gRjg /* st% 

*Rl StS, (<f) Sfe* ft*OT ^<tf% *ffhFl 5RHTC I 

>8* l M'tfMhM*131*iffan (Experiments): (*)f£HfOT 
C^t«l (Angle of the prism ) f5J«fa S C*TtS*H ^tC^Tl ffal 
fl^gre - <*tOTTpre SR1 P Sf«RR CI>I%9R §*r 4WtR SN 
R Collimator *$TO *rcf*sm sfa f±HOT C^fRS (R CTft 'STf’Tl 
*|R) ^*ftR ssfafe* « <2rf^f9T® ** I ffitsR 
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ft* *N I ^ttcT'8 *ft* \3t^1 Hcsnr 

tffcfas ^ I ^F8t*T* C*n * Vernier *lfa*1 ipffc 4 !* 4$ ^ 
Ti«T* *ttfc (reading) ^ Wfc** 

*W*1% C^n -U fefarcsRT c^H I ( b8*5R fe ) 

(0 ajJTO*T Jjjjfts C^'t«l f^«f%T : Collimator &F5 Sodium 
^Tc^t* r^r^cH ?r« 4** ^Ct«f ftsi tifars 

«£ffofira m i fsrarsi 
cfrfatF? ct z^u fa* 
sfW® 

*ttfro c^tfa* <ssf^® 
etfafa? fa* ^f*c$ 

*[ft* ^5^1 5Tl Colli¬ 

mator *$c<5 ^fifss sftra 
*3*fB ftfa c^Tt 4 !* 

erf^fas <*itfsi^n ^t^sT fa’tfhs fa* ^jfass <*rit* i or 
***Tfc=i effafo fa* nfa*^ to sst*tc* fet^OT ware* gfenr c*ft 
*£*T I fa$RC* 4$ <WfcSf *tfa*1 ^*fM ^t£*l fetf* 

«lfaf*TC* **lfc®tc* CW I pflw* 4$ Wfft cm 'Q Vernier 

\ 

*T5 I fe&m ^fanrl ^ I i£*ffa* \*f^Tl Collimator && ^Tt^Rl- 

^Tff^?1 f|C3? <2fftfa* flflf I *i*Tfa[* *iti I 

^^lc«nn ^ C*! 4 ! - ppw C*W I 

„. A + (5 
Sin 2~ 

(if) m» f^«f%r: ^1**1 *tft /* --T” 1A “ 

sin *2 

■CTO, £lfa* C*tt I (*) « (if) *f*Wl *t*1 A « d 

*fa*i c* c*ft *tf* *ttz*\\n ws faTOs scto p* *tfa* 



=**1 m i 
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^8® i <7iti ^ftf*ra $ft 

(visible) ^ I *TO ^<tf*ra ^ ^°*f I Vibgyor 
srft*lt? *5W$ *Tfa?l1 Cffftre *tt^ I ^^C9ltft® (Infra-red 'e 

(ultraviolet) Wfo Cffftc'® *tt$ 31 I 

(Invisible) «K*f W[\ X- •, Gamma 

c*r®t* sfa i 

i88 I *F?l (Effects of Spectrum): faf®3 

«Kt*Ri 'stfk faf%s faf®3 *R cwi ^ :— 

(^) %sfcf<5t3 ^ (Luminous Effect) : 3®|W ^tC®It 

cfa %mn 9 c*rff^ ?1 ^twt* aRi: 
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N rtNSI 7 Y Of ^ 'GHT 
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i8«^ fa* 


Offas^ ^1 «W1 1 (intensity 

curve) ABCfifltt CWtt ^ttt* l ^ *WI Hl«l *t 

c^^ra) ^911 «rtCTtrB wr ®t*r orfaro *ft$ * 

(«) <5t*t (Heating) ^: viwft fclfa* (linear) *1<*tf**t‘ 

^t»l 3fip$ iSJXfl (sensitive) 

fof%* <5Rt*r owi <5t*Hw *it*i 

^Pnn w i »ifc®ra *tftc*wi c^ti cwi- 

i 

(?f) *W?f*W (Chemical) ^qssj ! ^TfOTl *lt»W CfKS 
tfitlajnd ^*in CTO *rcfel c?(CT> ^*ik Wl (silver salt) fafstfc 







I ?tlM C?fi> fafel <5j°t»f 3tfat*T Of^fl ^ 

*ii*T ^ ^ *f*t ®^*t: 

vtc* i *\W$ ^i%<j *\iiv% w c*f^1 m i 

*8<H 3«ftfel? ^9i: <5iTOIlf$<5 «K*t:—^ m*t 

ib-«o Hershcll ^tfwfa TO=T I <W*ttf^a «rcc"RI ^t*f *f*\ 
t5 ^ i <tftf^ ^ c*rffs® ^Kt-ra ^t£ ?tftwj c^ 

^t*r W Oftl 313 I TO TO ?fa c*tw TO Rock salt 
fTOl Fluor-spar TO1 fem ^1 cm ffa| ?fif§ni 

'TO TO ^3 I ^Sr ^I^ 6 ! ^<fj *|% 

mm to w 4 $ ^*ttc3 wi 3t3 i ^ mm 

5TT*r Infra-red l ^ mm fa 3 *^ TOr TO1 &b>® §3^5t 
TO ^ r aTO HtRtf%«T TO^t *W ^3 I Bolometer 3tW 

T9 331 fwl Langley \^}fk^ mm 'QTO^’t *llWl TO3 I 

^racsrrfro mm brti a. u. sire ^ta "08 

* 

c?\: ft: sa i yar mz*\n crca ^ ^?c»t3 ssam frtfj ca% 
^eata $toi *r cnrfaroa'W arc ai ^at*n 

*fiai ata c*&ra ^ mm TOWfs ^rcc^itfro afara toi as 
ym cto to (fairo caa*il fra ) *rciM wl ?a i ^ few 
fraaTOa «J^® c*w 'e cri? aia^s ^a i 

(«) ^ifec^^fsf <5K*f : ^ TO ib-o <j&fcar Ritter ^tfaTO 
to^ 1 ajTOtta* to mx? cTO ftatro ajw$ ^a i 

v£i| mwe tfifwi sRtfr® to ^f5J«ff*t' 

(vitamins) I ^ Wfefl (radiation) 5C?J 

(Sjf^(2J®1 (fluorescence) ^FC^l I ^t 5 ! 5 ! 'Q 

$\H? C5^1 ^tU I v*& ***\ ozone, 'Q C< tUl ^1^1 C*ftf^ 

^'U I ^ effete C^“Tt OT'WfTO 

^C? I $y\ Tf5 ^(1 cnt1%5 ^ ^ quartz 
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fefSR 'Q ^ i ^1 <OT 

Mj ** 00 A. U. *•• 

A. U. *f#$ VI I 

iSfc I Pif%^ (types) ^4t!% 5 ^tfTO tffTt^s ^ 

C^^Cvs fa«>s *31 3t3 3*1 ‘ (*) fsrS*r3*i (Emission) 3*fTfa> (*) 
6*ft^«i (Absorption) : 

(*) fa2*ra«i *«ftf£r % w c*u toc* frss 

*31 Tfa a ^5t5l <2f^t^ TO C3$ TO* 

(incandescent) 3C*T I <©t*3 3*33 *<t!*lt* ft* 7 ^ 6 ! 

3<tf*T TOl I 

fiB*RH ?4tf^ ft* «r*Ta> **1: 

(i) ft3*f*|* (Continuous) ^ 3*ftf*TC^$ 

i§3^sl c^ftf^N® ^\® C3^% 3*«v *c4* ^tc*Tt3 

^^91 *tife *ft* I <2fTO ^«ftf*ire CTO $t* W 3 ? 'll 1 

*$OT 'QV ^55 5tt*t3 Ss3*f 3P*M33 ^tC5Tl ^ 

3<tf*( to i wi *tft, *39il-*JK *rc?n i ^ts^ 5 - 

s»$ (red hot) c*tt *ffe^3 3 <tfrro OTtft'S C3*fl *tc* I *T5 
^xsl *^5 ^5n© C33%3 fa* *tft f^5 33 I (white hot) 

3<tffa^5 3t* *<* *t(5 < 3*1 *rto i 

(^) <3l*ti (Line) 3«fffa % 3<Tfrre 4* *1 s®retfa* ^*i* 
< 31*1 (bright lines) W & C3*t3 3tC* *WR*ta TN (dark space) 

I C3tf*l3 #t3T3 (elements) <»t*3 Ffjt^T ^Tl 3t*f 4^**1 
<ro i «froj* toj* ^<rl%CN5 fa** fa** c**l cv n *t* i 
f**f* ^TW* 4 ! 91**1 (common salt) *fa* <5t** 
Sodium *H *te*1 *t* 4*^ f**1 W1 3*TC* ^ 31**1 ^ 1 ^ 
fSt^tm *<tf*irc> 3 ^ *f5* *tw ** vpf ^ 1 

^ c^i d c^ i C*<rt* 
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t? ^ C*tfa« Sodium TfcTO TO< ^ \ 

3t&$tc«R -yfjtc^^ ’pftfaro CTtf^s, ^ ^cn fo^fB 

mi <WC*F I Potassium^ OTtfi^s S^fB oq^ 

vfwfB <m qtc* i croft ^ttro fafss ^sC*r ^ftrft 

&5*r mi mi ro i 

(«) *tf& (Band): TO*fB 5 «<f| ^s^s? *tfi> 

(bands) I *£& *W*\ *ffB<I ^ qft t5 &m (sharply defined) 
mi qfa» TO aren: ^ ^ (shading off'. T8®1^ 
*l^Hl <^*| ^st*! mitre *tttS ’ftnj ®ltf^f^1 

■Aftc* mi ro i «i$to ^cn 4$ c^^rt«t% t5 *rrre i 

TOftl^s TO3 C^ftpF *f?f< (compound) 4$ ^<tfa m CTO 
Cyanogen I TO C*ftf®W TOtf W\ =tt$rf?tW, v fft*T ^t*1 

4^*1 ^<tfa m I 

(^) (,-»ft^*l ^4tf®i s ^ roi toto cto ^ 

^N1 *Tfa >tfTl ^tCTO ^renfa ifa (^f'SH 3?^ CT ^C*i% C*fe wfa 
^f*n) c^ ^j c*rtfavs ^ i ^tftr® c“itfa3 sftns M 

mi ^ 5Tl I 4^*1 C*tw ^ I 

CTO*1 OTfm ^ s 

(')) ^l^ell (Dark line) 3*flf% • CTO 

f^^\s »jt*rl ^tc^ii ^f5m C5C$ cto <ttref3 w fan 

^ttTO ^tfa* ^Jt*!l ^tc^ift ^hr c*itfa^ 

I ^f%3p1^ (transmitted) ^TtWl ^ETO 

fatffm ^OTQ ^I^H C*ttf^> *fro TOI^ ^1W ^ 

< 3 PH mi qt$re i c*ift 4^*1 ^ *tc»ii «<il ^ i 
ftsrf% Tff^ »mn ^tcro ^<tf^r fowfm fti ^rcTO w 

Potassium permanganate ^<1*1 ^H1 ^ '^f * 

^*1!%^® ^^5 *RC"f •fts# TO*rl «<n aw i 





ftaft 


ctoh TO a sfa* -5trt>r toto ftsr^ ^tcTO ^tfacvs 
(bright) mi C*?*M TO fa* 3ft ?f)ft ^ 3tM TO1 McTO MC«T 
*r<TO ms toi mcto ^=frr%c^ mr* ^tc^n cmi cw^fi 
to i 

(*) ^tC^TI *tfe (Dark band) ^4ti% S 3fo TO1 *TOTO *tC'4 

Ms toa to ^ 'wrtc^rt^r Mtftcs cw«n TOw 

RttT ^tc«ri *tf5 mi qtic* i mm *rft ms toi mcto *rft 

^<3 3J^ MTO 3C<3 *fW CTO*I ^f*3l *I$C3 I «l9t3F 

3c<* Ms c^ M ^ ^c<* toto M*t *ff5 c^r^n 

3t$C3 I M*f C*ft^«l *t® (Absorption band) I 

CM3 ftfti 3C<3 33J TOI TO1 McTO CTO'tC* f 3 G*fK«l 
(Selective Absorption) 3C*l l 

iSS l faf%S ^tC*lt<F §4**13 3«(tfsf (Spectra of different 
Sources): 

ft) ^3 S WH 3<lf®l S (?) *trai4l (Dark line) : 
Cf?fac*T Mtfac? TO5 3C<3 (vibgyor) ftiRfea 3ftfa 3C3 

3$c3 i ^Mc3 arfroi Mrfro faf%3 wr miri mi mi 

3t$C3 I Fraunhofer mtafa RtfaTO « *fifto1 TOR 3fTO1 
mttrfTOF Fraunhofer mi (line) 3C*I I ORTapRI 3C3J TO*afi[ 
Mi, *iMi i fai ««rrc* Mtto ftfii 

mi TO l Fraunhofer Mi «TOrf»l3 ABCDEFGHK sTff^ 
TOR fori TOTO 6 ! TO3 I ABC TOl TOC"T, D *KC-r, E 
^ tsjfft mi TO I feft <*Tto V • mi MftTO TOR I 
Kirchhoffcrc fircw s mt<sf% ib-o^ <rite*r Mfop^ 

>**o $tC3f Kircbhoff efft mt«fTO *rR?m M**l ft<3 
tor i cto*i Mtf% 3fttm *rflM ftsfafro fro^ 
^tfiro TO^ i 
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C*t«! ^t*»t fcw C*J TOfel «(tw 

«t»t»i 5K? c*t^ 5 rf»t f*ra ^«fa c*i^ ^c'®a ctw 

^>Ca l” Kirchhoff =K*! I 

»lffal S (non-luminous) f*W8 JTWsn »R«1 

W I Sodium Chloride I C*tR$T*M* Rtl *ft]> 

<tfM W* l ^tR-ffa 6 ! UR Sodiums 3<tRre 
cm C^Rc^ I ^*TO f"TOtt? *tWI *\*5tz^ ^55 

OTR m?l ^tOTl ( CTO «ltC8|1 (lime-light), Rs?R ^ 

fh) *t«r ^ic>5 *rw ^tcsri fws w ftn i v*hr ^TtR 
RRfc Rsrcfei cto fc’tnifl? 6* $«?sj ^ctf cum 
awra vrcsii cm cfrto i cm ? >rw ^tc«rfa $vt fa ^ 
^tt§ i cmRsR ^tc®iR fcvi (fin) m ^>sfa 
*rfc^ i cntRsfa ^tcm Rs?n n< ^ 33 ^ i ?Ftcs$ cntfarfo 
^tcm jfhfl ^ ^tc^rl c-tPfl to i ^T“ n^TRre 

«rat?i ^nts to^i cw^n i 

nffaft Rnita nfirl Fraunhofer «WtH TO«t fa*fa ^<D 
ntt I c^ca W3-SS3 (white hot) nl I 

t 5 to* wfitim Rift i ^ttra c*ag*it* 
*rfcSTt* (Photosphere) nc*t I c*anPRI Fffilfic* mtcn* 
'STfTO ntC* l ^vsl m, 2lttH*» o <» 0 C *T$9f (Chromo¬ 
sphere) nc^i i t5 ^sn ,5 rtc^it¥^ v 8c 5 f^ >mn ^n^tf $ *n 

&P n<W*i3 >6 TO fwl ^fRTO TO 

« ^Hjiwra fa*\ nitn«R n n hf*t^j ^tft ^rmi ^tc^rR 
af% C*TR«I ^stk c^ c»ttfi^ ^ftra ^«tc^ ^ 
c^^n ^c*i wi ^ i ^ ^tcsri 

^ i ntfft ^r ^cna yRrt ^ ^R?n 
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mts i to w tm 

^t*1 ftfefl ^ Wl ^tC^^ll «ftc* fcw (bright) CWt? I 

<Hft ^cs^fS ^twl mts ^S’STO ?\w tfWfa 
oftft^ *ratc<* mt* *rc*f ft 5 ! mi i 

m cHl^r a b, mi ft ere c?T«rt^ *rre ^ 

C F CW1 ft?re CsT^tt^ ^C9P ftftsl 3ft I 

to *3 cHftw*! <3ftfft cstftre *ptNt 3^'TO i 

=W0R[ 3<tfa C% 3<tft^3^l 3t^5 ^‘f'Q ^tCSfl C331 

<*ftre I ^ ^tTO TO ^ srearal 4^f& ^ l sffttfreft (nebulae) 
3<tftre re3*T ^9| C3ftl CW31 3ft I ^3 C3 ^tfa^ft C^9f 

it-rfa 31 3t®*f I $3tsi 4<Re ^*r <ri s$<re 

^3 3tt I 

«{ff% C*tf*ft1 ^3Stft C^Jtf^OT 3fttot3 §3*31 
^tft<! 3*31 sft I 4$ TO3i ®t: ctoN 3ft1 vsi^fg 
^firatc^ i 

(O wfas ^fe«r *f1 ^n: ^33 3<tft ftssfef 3ts53< 

ftfrfc (3<n ft^ &33 s»t3 ) 

(®) ^tTfJf 31 ‘ ^tre* 3<tfa mi ftftte 

33 331 i mi 3<tfa 31 *ift stffa i 

*8^ I ^«ftftl 3rt3l *Tif1< fa«fa ( Spectrum Analysis ) : 

«irere ritfere n^ftf ®res '^ft ^sresjfa mi ftft^ ^vsg 
3<tft *E3 3ft1 *W C¥fc *f3ttf C33 =fl I mteft* TOJl 'Q 

^3^to ftfa* *fttt<3 3<tfare ftfas 33*3 33 i C333 C3tft3tm 
3<tftre ^f& cw 9 ftftsTO ^<tftc'® «u^f5 sit®! cm, 
yfevgttzim MB! *\H i nw m\* 

<M*\? *Wtc<? ^<tft *tfN1 ^n 'e ^‘fiftrsi fas toI i 
^»t^5 &&{ sftfts w «& facais ^5R1 ^ftc»i w 
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331 i iifcsc*r to 3 <tf %3 <21^3 3 t<rf to 

^•ftfa ( Spectrum Analysis ) 3C*T I y*\$ 3TO3 

^ ^3tf3^t3 fe*rwc=w 1fro to* toi f*f3tc§ i sprtofat* 

©fa to* 3t3t3J to i 

S8a l TO<51 (Dispersive Power) : ^ 3?H 3^3tC5 

oftfit* ^pn fejrore *wj fwi fafsrfc 3fa«Pr faf®3 

3tf*3l 3t3 ^©3K<tfaT3fa3 TO! C3tf*t* nK*J (angular separation) 

cwi *rto i ^ *rtf*j fefTO3 « 2 tf^>nitc^r jrfr® *11*31 qfa i 

^ 3E<3 3ftl3 3WJ C*\f»t* *tttf*JC* 3falTO fop«l ( dispersion ) 
3C5T I fat%3 TO *pffC<3 ftfsfl 3f%C* ^*pft-*3C«f3 *TOfc* f^TSP* 
TO<®1 3E*T I 

TO *3 A-felTO3 C*M, Jr, Jy, J-3«rfcTO 3Tt»T, *6 

^3tOf3 3*0* 3fal3 £ll%, /*r, Pv f H — 33taTO ^TO’Nr' 3fal3 m 
fefTO3 *Wtrt3 <2tfs33t* l TO *3 ftff*3 p l ^331 

Jr — ( Hr — 1) A, Jz> — ( Pv — 1 ) A, J—( f 1 — 1 ) A 

.. - j—- ~ ^-i 1 ^^ 9 rn®t*f^p* 3 * 3^1 3t*r i 

fetTOs 3 «tj f%?ji ^ 3t<3 faepm frowst * 3 * 0 * 
fasp^Rt ^*rtTO f3*g3* ^s^s'j to i 

l(t° i *KC*fat ( Combination of Prisms ): fafsi 

*n?tt<3 fasp* srs 51 fafe* 33 ^53ft ftf®* *mt«f 3 T 31 < 2 ^ ^ 31 
^retfa* fel*3 3fa«f*iC* 3t3Tf3 C33 I Flint 

*tt53 fasp* sTOl crown *tt&3 f*p* *3^3 <OT C3^l I 
Carbon disulphide fetTO3 ftep* ’FWl p C3^ I fft 3<tf*T 
<2^5 *f3tS5 Carbon disulphide f<2f*3 3J33t3 *31 33 I TO 3tfapi 
f^P 6 ! 'Q fTO*l f«tTO3 C*tt*f3 ^ ( refracting 



tf 


•ucttf 


angle ) ^ I ftfis fos^S* ^sF5l fafis ^ftral 

?W» ftfis *W1tffa f%f%^ «tfiW fel^TO 

^»CT ^ ffo C^f ^ fefsfTO *WJ find >it?l «rtCTl 

$f5 ^ •ft'orl *rtt wis (*) f^rt 

( Dispersion without deviation), (^) fawi 

(Deviation without dispersion) : 

I fa*ra«tfta :—^ Crown 

*t5 'S Flint fat*ra *31 3ft « fsm 

stre fkfo ^iftra (to wn »it«T * cwll) *wjv sftra ft w ^ 
femc^v£i^^[i ^ CS ( (i-l) A-( ^'-1 ) A’ 

/*. 'Q K ?1OT ^ifas «f* Crown * Flint ^tCR 

^s A 'Q A' q^ftaTO effiw C*W l 

sft ^ ^ feiTOs arfiw c*tto *nw ftnSfa fe*p *t<ri sfa 
«ipr sjs faros *wi fan c^t=i to ^ftsapi 3 ?to st* ^ 
<*W fasjq ^1 i^na fisgsu -( Pv-Pr ) A 
fttffo,. „ „ „ -(^'w-Kr) A' 

^ ftsfSttS (*ittfcw) toft onfr 

ftsp-1 I 

4$ Tl TOW 3«(fafttNF*l ( Direct Vision 

Spectroscope ) ft'tffft I 

i f«TO«l : Crown Flint 

^tCFsf fefTO* fit fa*!**! C*M *S CS faTOS 

SjfaTO C^tTO ft*tS*h5^ StfaSl 4^C35 ^ ^Ff%C®T 3fWB53 

« cto Kf*w to OTfa ctfft* nN*j qtftw 5rl sftra 
ft^M =il ^R« ft*fe «rt*ifis5 m 

*lftKl I *aft**l fa^OT *RC*HfC¥ *ttS<( achromatic ) 
i ^4KcH«n =ri ¥t^ f^p«i =n i 





to 

«r m? fipw ^ aim to 

*prft i <5rfa<^fa ^ ^ dfc w 

d'v —dV —dv-dr. 

.*. ( fi'v-^'r ) A'-( pv-pr ) A. 

4<TtW fir, nv, dr, 6v, * A Wir* Crown *t5 ftfetOT »lt*I 'e 

CT-rt ^E<* affect*, 'Q C^t®t W juV, ju^, d' r , 6'v 

« A' WtapW Flint ?15 fefsfOT ^rtf^T <gf*t"T WR I 

i<t ® i °. f%*ra*i ffa 

aft qcw ^rtPFtfiisi i f%^r fwl ^t*ifa® sRra 

cnt«n ^tf% cw<rt i ^ ^ ^ -TOft 

nn i $31 *t*i ts jfcw ^ sci i 

*j® : fsRi^iftr® wr sftc^ : fa) (outer tube) 

As ^«itc® f^ s <tw i f|s ti to i (*D 



>8 8^ fear 

(inner tube ) B S $51 A ^TOFstt^ (co-axially) 

crafts *ttw A ^ cmfa TO *1 <TO1 TO i B sot 

cq ^ S^ fit* trie* ^t<t *TO< cm L TO? i B 

;OT TO f^srffc Cro'wn TOR (C) « ^f5 Flint TOR (F) ^ 
fogR TO? I 4?fi> Crown TOR fefWOT TO Flint TOR fefSTO 
TO TO <*tC? I fe*tOT effOTl tfjt® TOTO fTOffa 


t<u 


toft 


^ i B mwz ^toro c*m O * 

c*ra E «ttw i 

^rt^^Rss S fere »rft« (adjust) *fi*i •i)^* flares 
fefsrre* sjf%*m *RtTwtc«! ?rfto fhre* ftre *rare 

I Bre fe*-^tfe ^to *Tft$3> m *tf 5 tre fe S 

C*i*! L^ «2t«fft fftWI tofe ^ I L 4^(5 *RjWtK 

<tffe ^ fisfwfe TO fe ^faaR TOf I feW- 
«fe reft w«tre fefe to ^ « <re rec*ra feisra 

*afti fcvw *wre fe?ft ^*ra f«m ^fti ^*ra tom 

*I*rR ^ ^TO* TO^ - *fa (undeviated) tol 

qft I fe Flint *Ft1> &,*!* fe<ft Crown *t5 fe* 

faspm *Rft ^ ifl *ft«i $*tOT fere *V 51 ftfe I ^TO“ 
^fre v£i^f5 ^<tfa *it'«n *rtt i O c^f ^<tfe <refi> 
fefe ejf^fe RV ^*IH *re I E ^f%^U (TTtSft^f® 
etf^fe refare nft i fto re^r to^f D^ fafe ^f%r<s»f% 
cfaft i 

^$8 I ^«Ffa (Chromatic Aberration): *t*RTl *(rt 

(tffetfS &3*T *1 Strej* C*ffire fefSOT »PlS M^I 

*lfcs5 *lt« I ^TlT CTETO to ^1 C*ftfe (C^R »TtWl *tOTl) 


^fe*l *fe*f 

—<- — 

^fe fere 

- *TO *trei ftfe ^1 

fafe’tfetre^ife **to 

“* ~ (deviated) I qft 

*ro ^ 

*fii«ft *re* *tfe ^TOre c*ic*i *tofe ^re cfet ?ftr 

C*% ^Pntl F^ <^3ft^5 4Rt 5fft *f% 






€40 


Frre c^ft^s w TOfa sfrofa 
Fz> 'e Fr^ w i ^‘f etfefiro to 

^f5 foft* ?ritPnrc*f c**n i *iTO c^fro ^ stfir 

TO* *< <fl<n TO i 4*f5TO cto TOI ^TOTO 3 ?* faf*TO 
<nvm *«ffa <5rtTO*t TO I Crown * Flint TO&* fetTO fall 
CTO fog*«t?fa forw fcvi* **1 TO CTO Crown *tC5* C*TO 
Flint TO&*' ( *tTO fof** C*^ ) C^Fpf-^TO8 

^T®*I C®ICTO TO c^t-sf ^fro TO< I 

M£ I (Theory of Colors of Bodies): fafas <TOsTO* 

&.* fa°s*1 %Vf fif%H "TO-*H*tJl (Frequency) fafal 

fkfo TO I C*$ sro ^rotora *tfa8t f*f%* 

TOt* I ^f?l "TOTO TO *t<* *RCT3 ftfift TOpttfa* 

fastW I "TO-TOJt* *1 "TO bftTO f%f%Hs©TH 5f3J^ fafa* 
*t<8 fevifo 38 i 

fafas nftat* toi ftro *to c* t—(^ f) toi w toV® 

<StCS©I* ^ <TOTO S58«f CTOM TO I (*) 8*vfe TO ^1 

338 CTO 3< ^ I ^tm 3< fa^fS f88C83 ^’t* 

fto3 3^8 :— 

(i) 'TOfa’o 3f%3 0ffa *lTO 'TOtfas© 8^3 "TO-TOTl I 
<*) «rtnfe5 ^tcro c8 w 3<s toi cttfro 33 31 cTO 4 ! 
(selective absorption) I (*) TOfas© TOTO ^cntfas 
(unabsorbed) TO! C5TC3 8ft*F5 3<t?Fffa I ^C"fil 

3«f^ TO 3<38 l 

*3f*tfo35 ^tOTl (Incident light) 5 3ftTO TOI ^tOTl 
TO 4 ! TOI ^fcTO TO 3E<3 ^3tTO orapttre $3ttf5 ^TO 

TO*? f%l ^TOfasg ffm TOI *ltOTl «RP5 TOI TO l ^TOf* 



•fill fwfo 


<18 

to[j »itTfi ^nns tfo 5H i cro 

fasfa *rtE*rto qta* ^tatro ^*r c^ «itre « catfll* 

w qtFF i *trft*ra ^rtc^t^ «rcn arc atttv i ft^rft «rtc*it 
«ffa ^ i 

i *«f s w cto ^tc^i cto ^5 to 

« 

frra *ic? ^ to fro «iff% ^mf[ ^ «rhfa3 ^tc^ita *wivr 

to ^«r (Sjf^pfSre 'Q ftfw a$ai <qfatwaf cstc^r *rc^ 

^jtn ^°n ^ mn cntfi^s ^ 1 stfwfins ^ 8 ? ^«f 

*Pral «F?lrcft 1 ^jtt^rtre ^f5 *tt*i awto c^rc ? to«i 

f^f5 farc fifffe* ^ qtifl <^R*rot3 *tt*\ <if*sr 
TO^tft afa »r c-tt^ to 1 at<a afaia 'so 

»Tfa Of^Tt 5 l 1 ^ ^ *Tt?| *ttc*ita afrte c*wi to, afi& 

tflfaffos TO 31 C^ TO 3 ? - ^satt TO3< C*t3 fatta <}< 

3c* 1 war ^zfa w©ta^ ^t@r a«fi ca a$ >rftl 

3^3 at<a afa^ (£|f%^^r® to, CTO aft£ C^«l TO 31 C*& aTO 
atal caata 1 cwai ata *ra®5 to a< ^itafws ^srrc^ri * 

affapfro ^srtoata ^*ta fa^a to i *t?i f t*ra §na atal *rft*ri nfea 
fTO awl caata, ^ ^?n «i%3 sjta, 3 ^ *rfe3 *r$sr, 
afa ^t^rl ^ tatft cstaTa 1 ^f5 atal aftfaa fa%* 

^paa fwi ^pic^ * 1^1 *ra »rh5 1 

<Brfafa v£i^f5 «r|oT ^<tPnr «rf®i ^?c*t ^1 ^c®[ ®r^i' 

^<^1 CW^t^ fNi ^9J ^?11 Vf3I ONt^ I 

®rf«r f^f5 cTOrafa «th^< tfrf^Fft^s ^nic^ *tfnr, c*rt^«i to i 
Itfa 4|f^?f5|^ ^5Tl *R TC 5 ? ^1, <ThRfa 

^ ftftfl ^ 1 ^f 5 ^ ^?r ^ 

«2lf^Tffij^ 5^5 ^rn:^ nN^ 'e ^ 
ftptu *rfo I «nt ^ ^rfcTO TRtan ^ TO shaded 



fipfi TO I ’MOT HtHl shade ^ CTO fw 

H^, TO 

i<n i n*f % to ^rf^n to*h to to 3 fc*ni *ro, to 

«2fff% ^Ttfrl TOTO TOTO*T TO TOI C*ttfe© HH, HTOtVt 

fe^H fed sfefl TOtOT CStCH HF? I <U^ (trans¬ 

mitted) sftnr h4^ to* n«f fa<a to i to toc? 
TO c*?TO to 6 ! ^1 sit^r h< ^rft^s hh hc<% cTOd to 

cro to hc<* nfa fesn fei 5fen to i hot h$ ch hc<h 

(P# H< $t<F| H3F H£<H HtCHlre HIC^ HtCHl C^TO I TO 
®Tt*T HtOT H*fJ fell CHfttH TO Of-^t^ fe§ H^tOT fe^H fel 
C^ffel TO Hftsfl COT I H1H Hi H*lH TO H^OT 
to fed *tcHl cOT i toh to hhh Hinfa nfa TO TO 
H^ C*ttfTO ^ TO CTO H<^ HtHtOT CSfcH E*ft$to 

hi c*fero h^h ^tcHi cH^rhf i $f& nfen TO, hr hh nto *3 TO 

to, ^hhTOh toti to ch 4^f&H n*&tre ot ot TO ^ffr 

<TO CTO1 TO 4HB3 HTO1 cHHf^H I «HCH m\ HttHl nta 
HTO Hfe*! ^1 Hfa HC<H Hfa HJsffa HH Hfifc C*ttHf TO HOT 
TO TO TO Htfo Hfa$ CTOd ^fed ®ra ^$TO CTO HttTO nfi& 
CTOH C^IH Hi I HOT TO ?f®H HTOH H®f fHWS Hi, TO 
4H’s OT HCW fe| HH5 'Q H!H«F H< HfeafH TO*, H^f ^Pt5 
H^JF W TO HC9f fef -5ft5nt^T « H?JF 'HfeafH 

^ ^t5 *nr ^ ctoi fe^r m&cH i ht«(to 

C?KTO (thickness) ^TtCHt^ C*lt^ s t^ ’tfirctd fH^ 1 

^foro tohv ^hcto^ h^ch ^ to* h< ^ ^ hi i 
TO TOU HtH HI TO HH Htfen ^TOfS «f‘$ H< CH^tl HtH I TO? 
HftH HOT CHH TO1H TO ^ C-ftfe^S TOTO nfeTO*t TO9, "Hfe3Pt« 



'stftTO to, TO*ri wfo i ^5 *t®t* 

*ito TO cw*rft 1 ' 

w 1 *j*l 'Q (Primary and complementary 

colours): TOfs firsM (Mixture of spectral colours) : 

*ffWl faTO tor cq TO1 ^tcTO fcntTO 
TO fafste to qtq sn q&*i w, ^tew f®®* 

cto =rr$ f%® to ^qj fWMfTOr, *qjr® 

fspTT^Cer ^<tf% ^3J <71 CTO *t<iSVfo TO 

1 ^ ^ Rr fcvi* TO qtq 31 i ^ f®R 

ciftivpF n<$ k*\, TO 'Q 5T55 ^ fa*rt$c*r ^ 1 

cq cro %$ 3 t<<r fasft'i ^rtifl <TOi ^*ra & 

to 1 TO to*ti ^c® cq cto to*ii to 
fro ^t#r ftsiw <ti to*ti ^ toi ^ ^i, ^1 

^5J ^<f TO 6 ! TO I ^ >6 TO CW1 

ft-itfesr toi *TO1 <TfTO TO 1 ent ®?2J toto *tfa*p* 1 

v£l^n Of <11 TO TO * *R osf-^fa (greenish blue), >q prussian 

blue *tfa*ft* ?[< I 

*<t& I ^«T( Colour of Pigment or Paint) : qftfTO 

^ ?t<?r ^toro fet e 1«c*& _ <c<^ w^ra ^1 feh 

TO 1 t^tora toj 1 ® TO* f*TOt®r 

^5 *$<? *tt«*t TO fa® *<tfa* ® sro TO* ®tc*n fafr^r 
>rtwl *tf®*l qtu c^ ? <12?^ >,twl ^ + c^t? «2fqR®: ^ ^c 4 q 

^ftr ^i^ a N nrfqf® w ^ « «ff5 =ft»i (2ff%JF5[^ 

c*im 1 ^cw «j«tr®s ^ ^ 

>e ^iftr c-fN 4 ! to i ^[cq « 

^src f^*TR qtq ^tc«ir?i ^^5 *f®wi to, 

«i« ^ ?°s c-fN 6 ! to c^a?» 



*ftf*K5* 


^ ^ g<tfrg g< fg»rto «rtggi ^ gt<g cgtgg^ *r& i 

w*g g<fg-tto *rtggi gc<g fgcgto*r gi gt<g cirti g^ *ftl i 

5^° I (Theory of Colour Vision) 'Q g«ft^i 

(Colour Blindness) : fgf%g gc<g gfa fgfss gfggtC 6 ! 

i ^ *tttf<Fj$ gdg ntoj ??S grcg i eg gfrr 

^^g ^5{^f% gfa gt*[ i ggg gtfg gfti w 

«K«r e&te*f efcgg ^eg <5^ fgfafa {% skns ^g I Young Helm¬ 
holtz ^f%^5 g«( ff|-^ CSttgto 

gtTO toft to g< ®rf@T, ^ >8 gfa gt<g ^SRtS TO ora 

toft gt'fa srffitg i toft eg ^$TOs ftreto $g cgrft 
g$g g< cg^ ^TOsg §ng tog ^cg i ^»gft c^tg g$g g< toft 
csftf%^ ^g>to totc'tg g*g i ggg ggpg * ^*ra to * : > 
^g ss*r gspg srtsre ^g i gfg 4^ft tows 
g^gicn «gc*tsri ^g wt cstg c*\$ tog fgftfc g< cgfto *ttg =fl, 
^gw fgpft etoeg 5- g«tfai gc*i i gt^fg ^ tog to 
^g, eg gifa etot to g-f csffto tow gl i to <totg fto 
to gfggl cgtg sfeg i 

l ^fa»*iU>g ?Ftf% (Retinal Fatigue): ^ft 

w fto 4*3$ tot$gl cto gtgl g^g to c&tg fgpgto ftto 
g^g stg^ g< gi ^tff% cgfto =n gto'Q totg tofo (etfafgg ) 
•ctol to grgteggtg eggi gtg i gc^i i ^t^- 

^tefeg 'TO«^ eggteg gf^» ^g cggt^^l c^Tg ^tc^tc^ 

g^g to egg gi i eg gfgfgg^ ^f^fgg eggi 

gtg after-image gc^i i fi(f%fgcgg g< * g^g «t^ g< 

gg^g nfg^ggr i gigi g^fg ^gg ^t 5 ! gtegg ^gg 
^st^gl gVrg gtgl cg^gtc^g to ^tggi cg«gtc?i ^i^i ggp3f 

^ (greenish blue) gm cgfgg, c^g ? ^tg«? gfegg fgegf ^ggg^$ 



«ftlr 


*w«f faro 


TORtf <WRTO TO VC4* TO*feH TO 3t* ** I TO1 TO Rev 

TOtfe*! to TO1 toi ^e4<r *m toi *rc<R Rste*!? <TO*nfc 
TOr$ ^ c*f^® to ve<?i *tR*jw ^to-TO M c*?R i svl 

VTTO TO ^e*R backgrounds ^f%^5 TO frte*fa Rev SV ^C^g 
TOt^l ^ TOI oraTO* Rev toRc*i to<ii TO-to TO cTO^ i 
ifc* i «rf*tc*ta ^«T s sffts TOtc^ra *ttes RR* 

^<fw-fo<j<t ^«p ^tTO vRc*i cto to or cvTOta ^it®Ri 
( ^<TO *f% TO«r-brft RRrfe ^5f) TOte^* ^1 RRral TO TOfc 
<TOvRre ?if R^ ^?w«Rra ^sr?tf% vtTO cTO vRre «tfc^r 

?n i Itoi ^sfRvTOReN© ^*m *$ti to i s^v*t to RRs 
w-Mi RRte RRa <©** ^cn© R^ 3^1 to,wto ^j R?t 
*rf$TO to to°*ij ^R «i^f% vTO *iR© qtvl to sro s^ nv®f 
vqi ^v*i c§ti> tovcv (TO 'Q «««& ^e<<j ^iw) TOI cw fv^ ^ 
sisvev (^41 TO ) toi Re^s TO* srt i ^sTO TO 

« c*«% *e<* ^vTO vto TOI stRRev Rfas ^ c^m to* 1 
TOMcv TO ^c*4% cwR ! 

l TOTO 3 ! ( Rainbow ) : ^Jtevtv TO ^ c$tfet* *t 
cTOtro 5?9ivTO §< 1 * *te^ to TOte*r cTO *4iRev ^stvte* 
csf^n to i ^*tcv st^ro^ev i vwv'fi ^jTOh* «iR5to> 
«iRto * R*g*ci* to TOrcs* ^viR to cTO cTO ^ 

*N 

Rev Ri^ RfRiI *^*1 *tfvc*i sv* ^ilro 

c>i c^Rc4 i ^^54©: ^tRcs^f Rev TO « ftrow 

RCV 4tCV I St C^tRlV (Primary 

Rainbow) TO I TOV C^fRv ^Rc^ svf5 

TO*f$ csf^l ^ ^te^s cv®% ^tev ^v^ ^tRe^ sv^ 
TO ^Itev Jfvesnr f^EC^[ I ^tcv C^W ?rW\ (Secondary 
Rainbow TO I 



((> 


^ ■stfafii *tfro 

c$ti>T3 ^ A sfa ajfe^ s&rl ^far 

C*ftT>fa CTjtFF y£ft\ wte B f^p$ ^1 towi 

<2jf^pfsi'va C f^5 s&rl dftfcl ft-sfe 

^ i «icw *w fis^jNS ^ 3tfo*ii 

(deviated) *tfS I faf%S *Tt^ 4$ J^fe-C^t 4 ! faf®9 ^1 ^*1? 

*&% dHifava fwi *rt ^5 ^c< 

4* ft &»*ra 

! 

^1 &1 OW 

Uvm « (0 c^ifrnt 
*rqfl wh 3 forest 
frf%* <*1«lfW5 

gif% 

^ ^ ft'sfe sftrots 
fe? 

mstro cbn 

ciffare nnn i (^) w 
c*fti sire ®it«r 
« CSIS^ *fif *Kc*R C5t*t E « ®RWt*!* «t|1 E K* »lf^* 

S^ItTO 8*° * 8*° ^ W& C^F^} S<tfa CW1 *Tfa I «F3WN <H$ 
C3*Tl E K <& ^ (axis) qfhl ^ Ec^ 8*° *w' SH* c*t*l 
( semi vertical ) «f%l sft *lf (cone) <T*1 st* sgre if* 
^l*tv ^C^f ( bounding surface ) ^fy$ *W c*r*tT>1 

fire ftife ufa *fa cstci i ^fafa cw?l 
E K «Wt* *rf%3 8®° *\Pfs itre I ^ (apex) « 

OJ^ ^ ^ f^ 8 o°CT ^*T ** C*fl »&Sl "If «ftf%C»r 
if* »wic*fti croft *fa csiri 




«*• wtf fassfa 

<ntfea i atfsfa waf® mi a'faa i ^®att faf®* 
ac<a Tst°*t fafsa c*tc«f mi afaa i <*®oia ^ta^trf oi*f& 
*it®aefa <(55 mi afaa i a$a c*\R* m \ ° i vfi$ asc® srt^T ate* 
atfaaa fare, ca^ ate* f®.®caa fa* i 

<;at\«l *VW% s $atc® atfafa c* faa aeaj ^ata <2tf®a*fa® 
® atata elf® 3 *® aa i sth 'Q ca®;?l afa E K caata ^fa® 
^tapW«8 0 >S 4i° c*te<i Rtf® ^(1 o,$ *f$E® *\P\ atC^ fa®Caa 
fa?, ca®^ ate? atfaaa fa:* i 

*®8 I C*ttfa3 fa^3TC«ta *tfaa®"<R (Transformation of ab¬ 
sorbed wave or radiation): TO «ltcat* ®a* c*fa a® atal C*Ttf%^5 

W ®<R atata 6 !®: a^fra §^®1 ate*? om §ai a$C® ®t*f ®a*f ^® ^ I 
o$ CR a^ atal C§t£ ^tC*It* ®?I9f a^ ®t*f ®ata 1 nfa«1® ^ I 
*tf*ta ma? w ^tc§ atatai ta ®a*-Mj ftfti ^te^t* ®aae? 
dta 6 ! ^f%^1 ^ai «i*ia ®a*-frtf j ftf-ft <*tt5ita ®a* faf® aca i 
o$a»*t a 6 ! a^a fa* et?f®a ^aa fa»a *ea i 

ofcatt afcfl fca et*ta :—(?) <2tf®5£pet (Fluorescence): 
*®*®f5T a®a <§aa oi* atfa ^tc^l ^taf®® a§c*T ^*i ftfgaa 
(luminous) aa oja* ^ faf®a ac<a ^tOTI fa® (emit) ate? I 
tatal oi* ®a3f-fatfoa ®s* (cro caa%) c-tfai ?faai 
^aa ®a*-faaia ®a* (cto ^) fafe *ta i ofc afote? 

oia* ^ a?*l am* <2tf%S|ay (Fluorescent) ac*I I a®?«i 
"sttaf®® 'srtr^Ti tateaa &aa ac® ®®?«& ^tal e[f®et® ate* i 
(Fluorspar, Calcium Fluoride) sift* aatC< oil afol etaa mi ata 
afaal o$ afote? Fluorescence ac*1 1 ofc aifa etf®?*TC atca 
sri *ta*i «(f®*TO ^taf®® ® «ff®*f 5 i® al% oi*| ac<a aa i c*fa^ 
Chlorophyll (wc^a a^) ®ftai c*\$ ^ac* ^^ta aca atfl 
'«rtc«ita afam^ afaa 3fa ^c® stfifa* am ^icata aN atfaa 
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3$C3 | Uranium oxide Wt$3l ^THfl ^t£*!t3 3f3^* 

T&ZV ^tC9|1 33 vfl^ 335 3$$ *C33t3 I 3]t3tf*R 

fr©3, aniline aft^3 3333' vifopf TO I 

vu^f5 ^ 3tS3 C3t3 e}fe«P5 TO3 3[3 (solution) ^tf5mi §y\U5 
3t3l 33t^3tsi 3fa C3*fe 3£33 §33S5£*! &3r3 3*1£3 33* 

(yellowish green) 3^3 ^t£*!l C331 31^3 I ^ <5tf£»!t3 
§33^*1 3^C35 g£3J3 C3£33 (thickness) *I$3l£S5 3*fa3l 3t$£3 43< 
C3*l! f%Si£3 43*3t£3 C3l3 4i«1 C331 3t$£3 31 C^3*l 

3^3 *r®3 33 i *1**1 *t3Rra 3131 ^ttsil 3t3i 

3f£3 <2ffe<2t<5l <®t3l ISTC^J^ $33 3t%33 *83 ^ * C3tfTO 3$31 

3l3 I C3$*3 fs^5£33 w ^13 3t*fl ^tC»Tl Hl§T3 31 ^3fs f^5£33 

tot «if%«t« 3^3 33 311 $3C33 ^r 3<tf*Fs 

arts mi 3t3 311 $31 3$re c3t3H m « 3W ^t£*it3 3£<3 3fa 

C-ttf^NS 3^31 33£* 3^3 3£<3 ^f5flRK:*t C331 C3W I <5rf3t* C^t3 f3£*t3 
3^£S5 f3£33 3£<3 ^£*11 3fe*T ^£3 <3t%<2{^ 3^3 33 \ 3fW 3£*f 
Quinine sulphate^ 2?3 'Q ?fvTO c^tfel sulphuric *11 3^31 33Wl- 
3*I£* $5s?3 ^33^53 C3fa 3<tf33 *K 335 « 3*Pt ^°£3 33 33 
3tf3£51 133 3$ro 33T3K3 vSNFi «(3t3 3t3, 3^* « 33£3 3£*l3 ^t£*n 
f3^5 33 fa$ 'Q C3^ *fc£3 3tft£3 %* 3fa 3£<3 ^t£*T! ft*fa 
33 I «tf^T3«% (ultra violet) ^“£3 3tfrc* *£& 3*l3 3C<3 <*t£3l 

fstf'3 33 I Barium pIatinocyanide^3 3fl C3t3 34TT33 £3*5% *6 
£33% *K£3 3tf3£3 fWF 335 (greenish) ^l£3l CW3 ^3* X - 
3%s» 3tf3C3 3®l£3 ^Tf£3l C33 I C3^SF X -J[fa 
Barium plantinocyanide^3 3^1 3J33t3 331 3^ » 3W© 

^f^£3^ f3^3*l ^£^3 3 f f3£^t ^3t3l C3tf3^ 3^31 3^5 ij* ^3£9f3 
f3^l3£3 3fi3^5 33 I 3f^3 3^53 ^t£3 (dial) radiums C^t3 
Caitiff •wK * 3ffi>3F (crystalline) zinc-sulphide ^3 ^«|C33 



4** 




^fCT* I Zinc-sulphide 7711 Radium 7&® ^ 

<*-7fa zinc-sulphide 47 &*I7 *tf^C7 71* 7^7 ^tCTl fttf® 77 I 
$7ft® 7f^7 ftfcl <Wft7 C771 7t7 I 

<7®47 C771 7t7 C7 (>) «stf%2T®1 C^tR 7¥7 fc*t7®7 7^E® 7tft^1 
f®®C7 7^7 37 ; 7^7 C7^l f®®C7 «tf®2t®1 C771 7t7 *Tl I (0 C-Ttfi* 
^tc7t7 »tfv M® ^tE7t? "ff^c® *tfirt^5 77 i {*) 717177®; «Wf®® 
^«fK (exciting) <7tt7t7s 7^17 ®77-i«rft M® ^tC7t^ 7fa* 

®77 i^J 7^ 7*1 t$tC7* stoke ft77 7C7 I ^t7 777 

<77&7tC57 C7 'stf’tf®® 7^7 ®7*-fcf<fr fatf® 7fiR ®77*^J <7C*Wl 
<^%8 7&® 7TC7 I 

(SffeiSf^fa 7J7^f7 S~737 <2jf®fit®1 fHl ^flC79% ^CTl 
♦tltoi ^71 73 47t ®7t77 7 *cj fwTi 7f%7 *w cff^ri m i 

«tf®*t®1 C7f77t7 *31 Quartz 7t7l fc®f[ C7*7 * fet*7 7177t7 ^F7l 77 I 

(7) (Phoshphorescence) : T^C 5 ? 771 

Calcium, Barium, Strontium 47 sulphide 7f7l t%| , *F ! l 

7tf77t *tt*1 ^C® ^RTt^l §71*1 ^7tC7 ^lt7l 

fa® 7ft* I 4^ 7foft* ®J**5l5l 7£7 I Phoshpohous <77i?ft7 f*C* 
71* *lft7l C77 7T771 4$ 7fat7 7t* Phoshphorescence 7^7ft^ 7ft « 
Phoshphorus <*ftrc*C77 7f*® 7t7t7ft* *ftC7ft*t ^7i7 *tt*1 C77 I 
Calcium 'Q Barium sulphide47 7** ftc^7 C77t7 TtTl '■TtC«Tl C*lf7«| 
TO 47" 7tf*7 «l7f*ft7 C77 I <77® ftfsa 7^ ^**TC7 flf®* 
777 ^SiSf® 7ft* I Balmain 47 fc«s|7 7$* ^W*tC7 *t7* 
7*l>1 ^ft7l C77 '4t7t7 *®*^ftl <7$<2f® 7$ 71® TO* C7t*'3 ^tCTl 
C77 I C7$% 'S ^f®C7U% 7%$ ^5t>2l®1 'Q «tf®St®1 7“7t>7 *f7t® 
t? *tf*fl (effective) 77 I ^®1 7t^t^7 7^7 ^ 2f® ^ 7tfWl 
7t7 I CT^Tf® ^7C7tft® (infra-red) 7f%C® C717 7« 7lf7C7 ^^1 
^*17^7 «1S(41S 77 I 'Q <4|f®5l®f7 7C7J TWfJ 4^ C7 







¥tc«n ftos^itc* 

f¥¥ atfosrs ^ fifwrt qts i csratf* 'Q **¥«fSi *itqfa[¥ ¥^'¥ 
«fwfnN5 ft% hc* i fcsi fctfcT?* ft% i 

(«t) (Calorescence) : ¥$¥9^ ^ 'St’f 

cm ¥fa*1 *%% W ¥CU I *H| ^=»tC¥ S5t*tt*H ^ I 
T?fc*ra (are lamp) ¥1W1 carbon disulphide^ Iodine 
<9C^?[ W ft Hi ¥f^53f'*1 ¥iit$C5J <*tWf¥ ^55¥ Cffal ¥fiw 

¥t*f ^l¥ 55C^ ft^Tl ¥ftc¥ I ^ft ^ 

¥t«l m^n Stffara *Tfc¥ C¥sf^ ¥31 ^ t5 ^fc¥ 

<5{«fK ¥tn SC* TPFM *lf¥te ^ I 

«w 

1. What is dispersion ? Describe an arrangement of apparatus 

by which a pure spectrum may be projected on a screen. 

(C. U. 1911, ’13, ’14, ’17, '22, ’28, '31, '39, *45, '47 ; 

Pat- 1920, '26, '28, '30, '31 ; All. 1916, '22, '23, '31; 

Dac. '30, '32, ’24). 

Explain the function of each part of the apparatus. Draw a 
careful diagram of your arrangement, showing the order of the 
colored rays on the screen. 

2. What is spectrum ? Distinguish between a real and a virtual 

spectrum, a pure and an impure spectrum. (Pat. 1941). 

3. Discuss in general terms the spectrum produced by the 

following :— 

(a) When the sun is used as a source of light, (6) when the 
light is produced by an incandescent solid, («) when the flame of a 
Bunsen burner is coloured by sodium light, ( d ) when the light is 
produced by a luminous gas flame. 

(0. U. 1923, '25, '28, '32, '45 ; Pat. '28, '36 ; Ci Dac. '29, ’35). 

4. A clean platinum wire is gradually heated in a non-luminous 

Bunsen flame and observed through a spectroscope ; State what 
you observe, (^* 1933), 







B. What is a pure spectrum and how can it be produced T 
Describe experiments to show that the radiation from an arc lamp 
extends beyond red at one end and beyond violet at the other end 
of the spectrum. (Pat. 1931), 

^ i «Kt*r ifal 

^5t*i foffaM *ffWi TO i) 

6. Describe a spectrometer. Explain why it is necessary to 
place the prism in the minimum deviation position. (C, U. 1937). 

7. Describe the various forms of spectra that may be obtained 

illustrating each type by an example. (C. U. 1916 ; All ’23). 

8. Objects which appear variously coloured in white light are 

illuminated by eodium flame. Describe and explain the effects 
observed. (C. U. 1909, ’ll, ’24) 

9. What are Fraunhofer lines in a solar spectrium ? How has 
their origin been explained ? 

10. Describe a solar spectrum, and give a general explanation 

of the dark lines in the spectrum, (O. U. 1913 ; All. ’23). 

11. Describe and explain the use of a spectroscope. 

(C. U. 1911. ‘16, ’18 ; Cf. ’46.) 

12. Describe the constituent parts of a spectroscope and their 
functions. State how would you fit it up and show the path of 
monochromatic light through it. (C. U. 1935 ; Cf. Pat. ’34, ’46). 

13. Describe the different parts of a spectrometer. How will 

you proceed to use the instrument to find the refractive index of a 
prism ? (All. 1946.) 

14. Distinguish between dispersion and deviation. Describe a 
contrivance by which you can get dispersion without deviation. 

(C. U. 1922, ’25, Cf ’46 ; All. 1921, ’44 ; Pat. 1936). 

15. Give a short description, with a neat diagram, of the direct- 

vision spectroscope. (C. U. 1933 ; All. ’44). 

16. Describe any compact apparatus that may be in use to 

obtain a pure spectrum. (Pat. 1930 ; C. U. ’44). 

17. What experimental arrangement would you make to Bhow 
the composite character of white light ? 
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18. Describe any two methods of re-compounding, to form 
white light, the various kinds of light obtained in a spectrum. 

(O. U. 1946). 

19. What is the colour of an object due to ? Explain why 
(o) a mixture of ordinary blue and yellow pigments appear green, 
and (ft) when dark blue crystals are grounded into tine powder, 
the colour of the latter appears to be light blue. 

(Pat. U. 1940 ; C. U. ’41). 

20. Blue and yellow sectors on a rotating disc give white while 
blue and yellow glasses combined transmit deep green or none at 
all. Explain. (Fat. 1927) 

21. Write short notes on the following :—(a) Complementary 
colours, (6) Phosphorescence, (e) Fraunhofer lines. (C. U. 1922). 

22. Why do ordinary blue and yellow pigments appear green 

when mixed ? Objects which appear variously coloured in white 
light are illuminated by sodium flime. Describe and explain the 
effects observed. (C. TJ. 1919, ’-44). 

23. A man gazes intently, fora time, at a red square painted 

on a piece of white card board. He then looks at a white screen 
and appears to see a square of different colour. What colour does 
he see ? Explain the phenomenon. The expt. is repeated with a 
blue square painted on a red background. Describe and explain 
what the observer notices on looking at a white screen immediately 
afterwards. (C. IT. 1941). 

24. Writo short notes on (a) Rainbow, (6) Fraunhofer lines, 
(c) Achromatic combination, ( d ) line spectra. 

25. .What is the difference between phosphorescence and 

fluorescence ? (All. 1921 ; Cf. C. U. ’35). 









Wf faTO 

( Velocity of Light) 


Vb<* I «Wtft (Romer’s method)—<TO«1 ^ 

orfaitfs ’bitoTO TO to i 5 * 9 ^ cwfcfa 

C^Jtfefe CiJtTO ^T^TO TO^ tfT «£& 5tf%3 4^fB CVt 

*rfc5 i «£& «*t 4^5 c^*ft <3 c^l ^TO i ^rftTO 
tflfe CTOS'© 5 W br'b ^tBrt^ *W ^j%3R TO I ’ttfira 

cTO to £31 c^t «TO i 

^t£9itwa 3>tt Tote'S c^5f «rf^ i 1*1 c v ctos'© ^ ^rtt®r 


K*T I A TO 5 4 fafti? <ro ^fB to 1 c^psi i 



F 


TO^ B TO* CTO 

cTO fro TO 5 ? TO V\ 
TOTO 54 fifal? <TO 
TOre *it^w i m C*\ A TO*S 
fTO 5 4 5 c<K*f 

zj to c?| frxffo 
8 V CTO© TO*f ©fTO <2W 
© fogfa TO3tC5?3 TOT TOTO 

54 fTOcfof *|firec« 5 8 f^S 4 4* 


isi;*; fag 


ct: i ^ssn w A TO*s 


f~TO 5 o nfes\ ^$C*\ ^ 55 TO TOttsf ©fTOfal4TO*r 


TO3l^ ^fTO 5 4 faftcfo 5oX8V-8sr c>j: ^TfCTfl ^ qfi C^ 


^TO B to*i* fro fafirai to*j to $t TOstcsra toj tori 
TO*rft aw: *rtfTO i TO cTOfB <pTO B TO* *ttfTO W 
toTO wts 54 ftftB <£rr c* ^ TOtfs? f5* 


to? ©fro i *iot ^ toto** w *itTOJ 
**fTO i 



CVi\ 


' aim (Jupiter) v4)¥f& fcw** 

^Satellite) ftf«* TO *tfaW 

f3Sfaf^5 £T«|t%<5 C3?t TOR I 

*\Hf\ « Stfifa* fofen TO* (orbit) I 

^ ^Wl 3? ^ ’^3^5 3fTO ** 

EF *(WNi W ABCD ^cwi W 6 ! I t?TO 

enffas to« fafes I stfafac? ABCD 

*tW 4TO3 C3ft3 * to 43“ EF *tc?r 

4¥?t3 C3tt3 >>V*» TOC3 I CTO ^faffa FffaiW &£? cm CTO 
*rifar faftfc to §*133 c^tra i carej^r ^33 

sift fam c*fT 3 3T^ i ^zi^ 'srfc^Tra *TO1 $$ 31 

§*tarsw wfac® *ttf i 4^*t ipum to TO cTO 33 ^ 
to ^rfc^ nTO ^*isc 3 ^t^=i 331 wl fTOc^ a 43 *fB 
^*tsrc3* sftt *rs^ <st5«i 33 i ^ §m33 43>‘f& «rt3^ra 
TO <sm 8b* ^1 *b- ftf* O* C3C3>~'3 I ^3tt 4$ §*tit3 Sir ^i>| 
^b- fafti? ®t cm$ 4^3t3 %im to j>f%3i 5j^«i ^ 

TO I ? ^fs5 ^WtC^s ^tcsit^ 333 3TtC»| 3f%3l 

ft? c3 3^'§333 etc3"i to ft? c3$ *j|c^ £3=1 c^i m 31, 
f?f TO Cffll 3*3, ^t3t3 f 31 TO'S 4? ^3*1 CtftTO *RT 8b- 
*b- fsfafc o« cto^ 33 si^ cvfti 3i^*> 3fa 3i ^to ?tf3? 
5f^ *(fW « f3**if%3 toj? 31 wrls® i 

3C3 ^ E t S ^^i, J I W* C 

^"*ll% ^C^$ ^3 f^Jj D fa\ ?$Z* f3^^53 ft=^l W 

d fV*s3i c sftc^ ^3 f^i ^^fvs 'Q am 

*ws\a ^%ss i & «r^tc3 fwra ^i3^rc3 'e 

3c<n c^i nt«fam3i i ^^T*s ^ ^ ^^t:3 %iff> ^«nr 

alt* 8b- rti & ** cncf« i ^WNr c ^ 



TOtt *$ 1*5 *lffCWI 7f55l TOC53 TO3 
to ’t^i ^51 *rfo, fai *ifa w cro fifties ai cro 

C *ivs B *TO ffim D 45 ^f^C5 ^ W«fil ifa«tftNi TO5 

( calculated time ) Tlcift CTO 5ft I D C^s W ^R 5 *) Htsft W( 

c ^c*wi ^ faftfr ^rrc^t '$i*\ owi i ^Rft 5tfa w 
d ^os a *w fim ^tu c 45 fare ^Ntl 5 i ^c«ni ^ to 
tos 5 ^tst^tfs ^os 5 te* i c 0 ® ^R^t *£nrto 

^ TO « WftW TO 47 ^ 5ft I "TOT C5Cift Sf'gtra C*Tf7ft> 

cro 5^75 fw Trtiffcsl wi $t Ttentcsra ^mU 701 i 

Dc^sfh WftWi TO55 *tR7J ^ ftfal> *ft «R ? 7ft 6 ! J 7^ 

D C$ ^lOTi 7lfi05 C5 TO ertef, C C^ q||c>5 Ssf5 C5CT1« fijfti> 
/ 

C^H 9tfCi| D 7$05 C ^505 7tC*l1 ^tf^ fafaft elicit I 
D sfefc C ^ - «jfift*ft 7C75 5Jft-^v # V ,# R^tffe - 

^b-8,® 0 0,0 0 0 ^7 I ^ C5C^« I 

.*. ^tC*ltt75 C5’t-^ 8, ° O * ,0O ° «tf% OfC^'O 

Soo 

r* 

- ^b -^90 o o tffis C5C7'® I ^tgR7 iftWft ^tC*ltC75 C5*t 

-*sa,b^o f7C*ilfti>ft aifis owe® i 

^ s (7) C3t5t5 77C7 qfifttfsOR 4i*7 

?S*tf®l7ft (elliptical), (5) C3fttC55 7TC*l 56? TO Offiftft CTfa 
Chronometer 5^5 fs*l 5(11 

I (Light sear): TOrtR «JtfW3 5C«fJ $57 

4« « 7fti 37t*r 731 ^Rqt$R7 i cwifoTtrat 

(astronomy) 4$ R5t$ $57 5Ht5 4S7C7 3C*f I 

47 5^C5 7tC*lt7 01 $57 ^feapi 7C5 C5$ $57Cf «ttC»ltf-5^ ^ I 
;, 47 -«59*X ^8 X«*o x^o X)»" R^t5 —»8^»ob-X i* 14 

f^5 f%‘5l iW'*«X'8MX«X»«X*« I 



^sttsroa ca* 




M I (Theories of light)! *TOt^a TO TO 

, *ltC*TOa «f^F9R 'Q <2|f%TO <£<f f% ata^a ^ arWI a*faata 
m $$ ^atcaa §vife ^!vTc§ I aai i 

W ^*fl ai fe?TO a'fa (Corpuscular or Emission 
Theory) : uq| a^atW ^tca ftafaifas.faaa afaal *l«Tl V 

(i) ’fjj (infinitesimally small) 

^Hta (corpuscles) aafc l ^tesTOa ^fejRl *«lf«fS[ 

^ C^C^f 'Wa^ F^fw^F 1 (*) sfTOa ai ^ 

« ^fSc-^^a a*m atarca <fR\ ^caia aai find ctoc® ib-booo 
<TO TO nm I|f5a1 TO I (O) <atTO *faH 

^tatC^a I (8) faf%3 «ltaTOa a^TO TO1 faf®3 

atfa *& v i («) ws ararca aatTO m i f%^ 

TOKaa TO «ffa1 aitca $3tcaa Ca?t ifoaffc® ^ I fV^la TO V 

$$H\ (attracted) ai $a fa^fe (repulsed) ^ 1 ^®afc 

§3tcaa croa «aRatt afaaf^® ^ i $^ta to ^fc«rfw* 
<£tfWR ai etM<R v I 

fa§I>a cqt TOafW aa<a TOa I Mr«o *tfn& £a®tfa* 4$ 

a^at*! $V TOa I TO atai aiacd ’ifa^I'S 5 V l 

(af) *5?w aftf (Wave Theory) : *£& a^ata ^$atca faafafas5 

faaaafa afaai v •— 

(i) *TOTca*a fcvia (c jaa wtcaa atNa ^TOl) ^nt^Ri 

(electrones) aattp (periodic) TOa V I M faV 

Sffit® aiTfanl 'esfa^ I ataiac* ^*ltS (Ether) 

to i $31 to a$a $tc*a acare aRarte i (*) TOa acai 

i)^f5 f^n C^Rral TOCf ^Rcn ca 5 !^ TOa ^U- (up-and- 

0 

down al transverse) ^fRs atai 5^Rc^ aa calai’i 





<1« 

fcvra wg *t^rf^s **flrc ^grg s^fficgrg $gtg gtgjcgg 

i 

*«tt«f»i nfffs ^tl% g^g gg vug* $gtre ^gtg gtgjtg f^g* 'QWt 
feftra ^ i 4$ n$^ 9P9 ’tf^-nf^ 5 *nr *tg ^ttcgg ^ ^«f1 g^re gggfo 

*«rtg gg i ^gtt *tf» |g|g gtgicg gffe 

(Wave-motion) gtre §^na gg i («) gtstre 'sggssf*! ^gtcg sfara 
♦itcg c>r^g ^gtg ftggfeg (continuous), %g cg^i 'e 

tg *R w fgf*ft gg i (s) «?c*ig cggg v&g'tg: *tt% gg ^ 5 t-g*&K 

gg =n c®*r ^trgg« ^ogs ?rf% gg, gg gi i 

dfcwr«fafet* (transverse) t^icgg ggtsfa sj^tg 

^gegg fffegegg gfg^ ggcgnc 8 ! ^Ssrt^i gcg i (•) ^®ggp- 

^tgt^ gfc*r ^tggi *tt$ i (*) 4 $ sgg^fag ssg*- 

£f$J (wave-length) f%g§ ^gfcqg cg?t <£f 5'8 I 

VbV - I ^RlSf (Propagation of Waves) l ^g^gt^ ^gtcg 
^rfcartcgpg fcvig < 2 ftSjg? fg^ ^tt^t^-cgta? (centre of disturbance) 
*tfg«|s 5 gg ^ssgft ^rejg* fg=$ gtre gggg gtgjcg s^fwcg* ggcgt?f 
f^^g? ^g^r fst^Ffta s?t$gi *1C9 i eg c*m ^tc^rr? *rf^ ^*15 

g^'tag (sphere) sswrg fcgg.'gtfacg i > g£c*ig;«s gteg 

c^m i ^rs^g eg cgt^t ^ g^c^g ^g §*fcg ^gfa® gg^ 
§gtg g^i g?t*K ^teg gg ^g° "W^g ^g^tg 

gl g»ttg (phase) greg 1 ^gsr-^sf (Wave front) gc«i 1 

c^tg ssgif-qcgg ijfet g§*r ^tc^ftreg 1 c^rg 

^ gtgjeg ssge*g ^g^f-gegg ^gg *\fk*w ^g ^gt ^ 

gfgff gtgt «2f^tf%^ *g 1 

geg ^g L ^gs® ^ggf 1 vui g)g^c^ c*s g^fggl B^fgcg? 
g^X^tcg s®g*r egeg ^ttgi gc^ 1 gtg ^g A, B, c,. 
.^g^ggn geg gpg cgtjg PQ *P\ gjgg-^cgg ^g^tg> 



ca*f 


PQ* fe*l* a b c d . f***j|f3| *«tt* atfata I 

PQ $®r B *CS5* 'sR’f I LP afar PQ fca* 

I *t*1 LP B *re* *Jtat*'; aca ^a *T* 3J3^ 
w-3* PQ wfa p'Q' 
c® 'srfca 1 P'Q' ^t* 

fa\ 4*1 Wa atfaca 1 
ffa* ^ £C* ^ 

5^t|a1 *fC® ajlata" 

atfa*1 at* I a$ 

4® aitalca'a a* C*l fc*T* 

^at**i *tfa*&1 *K"t Wa ** I 
4f ^a’sta ^aw-^ac* aa®a 
**1 vfi<rc afarsfa sit* aal^ata 3 a calcar a^a *lc® 

*& afarc* aatsara aal aa 1 

I ^tlftcSRI ( Huygen’s Principle or 

Construction ) : £a®tfa* *t|fifa <att«!t* ^3W *ff®* aac* 
falfafa® -sla^R *taa z 

(*) ^r ®a*r-a?r PQa ^na ^a r 3^ <f}C3j* lata *«n (aca *a 
a, b,c,d...) sjvSa ^tC^a-C*ra *Tf%«t^ ^ I 

(*r) 4 I a**r *«rl ale® ^tata s^ffic* ^tc^it* ®a«r fat*Tca 
S^tlal *rc? 1 

(9f) * u}| fa^La ®a*<:* 6$t\«| \55^ (Secondary Wavelet) aC*T I 

l^tOT ca?t Hfr ®ac^a cac^ta aa afa ataia 4*1 ate* 1 

a, 6, c.fa^c* c*^ *faal 'Q aata ajtata' «it*i a^'*r 

fro cal ^c®a c*fM ^asp 4| a^a '®fa atai < 2 f*Tf*r® ^a 1 
(a) P'Q' a^fr 4l a**r c*fVt a3si«f*rc* **rf aca 1 a$c6* 
cnca P'Q' ifa jj*r ®**na i 














(«) p'Q' <®3 c*r3 w «rc*r 3 Tc*f *ra"^?r 

^vs^t“ 'cq c^t^ sp vq c^«i S53*«f%3 

*rat* ^ i ^43 C3 ^3*r-^ft3 s§*3 

to i 

i 'crtt^rT^ $3^3 313*1 s w ^tcm* *>3* 

^ 3C3J3 §*fa ss*TC s»33f TOJ3 ^tc«^ (edge or 

corner) ^*[3 ftsl tff*3l 3t3 I C3ts?3J J5C3J3 «TJtfafw §t3T3 
Wtf ^ftCcrl "6 §t3t3 ^»W*T3 43° 3"®^^ 3Ffa 

>6 ^s\ C331 Car’ll 313 I 4^ (Diffraction) 3E*l i 

33*1 cfi^rst w to mi to 
*rt33l ^twtc*3 33*1 c33l to iffe 3f$3l mf* i 

^ I <5*3W? WWS 3XW1 (Wave Theory 

and Reflection) : 4^ttCT ^331 c*3«I 33^*1 TO (plane surface) 

, 33\s*l <®3C^3 (plane wave) <2ff^3TO3 fro <3tt3t53l *f33 I 

«W?5J (Construction) 2 TO *3 RI <2tf%3TO s©3 4<°s AF 
33^*1 ^3* 3*1 EA «rf%gc*T 3t$3l C^T3 3^ RI TO3 A f3^5 



V D 


s*»sj; fsaf 


Wftfas *3 I C3^ 5^:^ TO-3^3 F fal FC 5fiic^ *tC* I 

^fTO3 <3$3tt3 AF ^53* ^3 SlCTO f3=^3*R fffWR ^5*f **|f 




4^0 


^fr$ C*3t ^ ^ NS^II 

C*tVt SNW TJ5T S53OT TO3t*f *1^5 I 

W& ^3 <$<E^3 C3?t - v. ^ ^3 A f^ <2(to®13 ^53TC^ **K 

* TO nc3 F fa\ C f^c^ ^3 .*. FC-z>$. ^ * 

TO3 A ^CS5 cnt«l S53s? AB ^ 3t$C3 I .*. AB-z/*. At^ 
*farl Ab 3rtto *to i C 3 w to ^ ^-fa- 

s©tt3 (tangentially) **rf 3*f33l viFFFSlW ^Pf3 ^ CB I>t3 3t?tF5 
S»«ir& 3^5*3 SK5R 3533 TO33M ^ I Ofttt ^$£3 

c3 cb 5tf^f*r® ^ 33 ? 43 ° ^i ab qtt* i 

<sf^rt«t s (30 < 2 W*r f*ra*r s afc « abc 

fai*W3, AB-FC-»/, AC 3IW. 31*> L AFC -90°“ Z. ABC 

(333 s ! sg3*H£l AF « CB 33iaR3 ^3tff3 FC * AB 

§33 *re©tC3 ) .*. f^i^TO *,^t®tC3 I .*. Z.FAC — 
/.BCA.(*) 

v£i^ EA C331 ^3^3 AF3 §33 ^53tt EA t33tC3? ^3f& 

^t3to 3ftr 331 3fcv© 3tc3 i c^*t AB c33tre 43?fi> 

3p& 331 3tlc>5 3tC3 I RI43 §33 NA^ N'C m frfa l AN C331 
AC N5C«ra §33 43’ AB C331 CB nsC*I3 §33 I 

.\ Z.ACB-/.NAB. 

C3C*^ AN v q EA 33taR3 AC 'Q AF3 §33 

.*. zlCAF — Z.NAE 

(3*) <sit3^3 CTM ^NAE- L ACB - SlfWR 

Z.NAB 

(3) (2ff^^^s»?r fror % ^tnf^s 3ftr ea « 

<2tfapf®F5 3far AB « stto* AN 43$ ^ I $*t« m t*1 
^ ^t*tf^5 ^flp-^i AF 4$ c^ c^Pt^ f^ P4U 

■^5pito ^l I 




•r tfis 




I 'SWIM .TOttC* s— 

«ITO : TO TO RS 4^fB to*J ^eto c$y, RS ^ ^ti 
*TfaJ*l, TT5 *rtora TOf^s l TO to AC *rro*i TOW-^5 (plane 
wave front) FC <qf&3pl v c^tft 5f*irec^ I 

^R& TO ACTO^-V A fa^ss RS **14TOT 

sro A fagf^ss isit* TO1 s&'s c*iVi to^t v' cto ^t5 *rftjcq ^ttft 

*|ff5 I TO TO t TOP 

c BFS cfan 

A . • ssw t m& c*tVf 

^^Ay p 

R_ r^y:-- 1 —7 s \s??f *Ft5 *rt*0W AD 

( i \ v ' r ‘ X qtsi i Are rea- 

> I " ic 1 X *f?9l« AD (-»/) 

; n'i glass - k i ? 

\ “^v 5 'L £ TOt^ *ttnl ^3 

TO 1 B f&UG 

■ 

^ BG ^ «j^re **i4?5tre **14 ^firai iTto *rt^tre ^ ^t^tcTO 
SatTO SjTO ^f«TO ^ l vTO BD ^ df^ 3 ?^ TO^F-^I i t^1 
AG TO I va^rtw BD TO’sf-HTO fc 9 !* / G TO ( 

AG-TOtO 

^TOt* AGre < 2 }f^»?« <ifor *frre I c#TO EAre 

*frl *IT^s *IK3 I NAC<P RS^ TO fefa I 

S ACs EA TO AB^ NATO.*. Z.EAN 
-£CABj c*&TO AN' « AD. *\W$m AB * DB TO 
.\ zDAN'-yABD. 

TO TO «ltTO ret*! yEAN-t 'Q (Stf^STO 6 ! rett yDAN'-r. 

. sin t „sin yENA _siny.CAB >M BC^_ AD 
sin r sin ^DAN' sinZ.ABD AB * AB 







AD vt ^tC5TO ^twtpri w” (cons an )- 1 


*NH *Tf*F5^ C^tW sine'vfl^ 'S C^VM sinews 

^raprns i fsnro i *& m^z 7 ? «tfe*rat* ^ i 

(*0 f%^? f*5TC % EA 'e 3fa AD « 

«rfesw AN « AN' s5C*l l 


i^'O i (SiRwat* 's ^iwtc^ra c**t s W ^t*rai *ttt 

Tf^/* ^ 5| —— i c*rc^ ^<1 

miz*\ ^i«rf^sicw fa* trfasi qfei .*. 

/* *tfi > I '*tC«ltC** CM **1 I ^1 ^<j«RtD!3 

*TC* I 


«w 

1. Describe Homer’s method of determining the velocity of 
light. What is its value ? What is the velocity of light in vacuum ? 

(C. U. 1932, ’36, *39, ’44, Pat. ’32) 

2. Does the velocity of light depend upon the nature of the 

medium ? Do you know of any optical property of a medium to 
which the velocity of light can be related ? (Pat. 1934) 

3. Give reasons for the statement that light travels in straight 
lines with a finite velocity. 

4. Show how the laws of reflection and refraction of a parallel 

pencil of light at a plane surface may be deduced from the wave 
theory. (C. U. 1935). 

5. Explain how the refraction of light is accounted for on the 

wave theory and point out the physical significance of the refractive 
index of light. (C. U. 1945> 
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its 



*Tf ^-twi 

( Sound or Acoustics ) 

■rwra (Production) « *Ti*OT (Medium) 

* I »t^f *tf%5 s C*[ "ife vvsfaw (sensation) 

*f^t 3t*l I *TO1 ^‘fatal 2^1 

^f<lU *ttM£ I 4t aftltSFtfe* *ttf^ *l^f -tfa? I 

^ I “ffi-fW* HCif ^tTOfffo ^fcl 

a&ff© 1 3t%, CFfr, Bt* *pfl>5 *[E3« S?*!^ "R ^^t- 

W* *fa*t ^tf^TC^ I <2jC^J* CWttt *Pf)S5 5S§| 

^ W 'Sjf^ta I *P0>5 fa^l -r^-rwa I 

£a®tfa*P 'sfta »l 3 *f-fs’5Jta 5#i 13 sits'® ^ I 

S3 %tC5tt3t*f (Pythagorus) <sm *f-*rfW| Saesffa* r «tre 5&1 
^WR I f5ft fifUR ^tcss ^$<1 (stringed instrument) 
fan ^tfs^tS S^CSit I fofat '3 r <CS{ C^mi TO** C*t *fsf *\fe Hyps 
s£W «ms ssssf fac-ra i f ?l sit^vfs *Kl5tc? '^fssi efqit- 

s^f% «n?fTs i fa§i>3 (y^s*-*^) mv "i^f 'zww ifVa c*W»i 
(mechanism) TOf ?JN1 I 

>6 I "fa 5 ^ (Production of Sound) : ^£^3 (source 

of sound) (vibration) a^*f ^1 >T< “TC^S 

i (iwi fcvtfa w i) i *roi ext* *r 

Si*R CT *THf?I ^*tRj ^ ca*R ^ 

$tf*ire£§ i i* 9 !* «rhrai *rcsw to vt* *»rf ifatre *rtf% 
c&ttl c^farro iff* i $tit* 3?cij ^tite ^fac*r fmra g*j. 



«4lr 




«ttre, “TO *tf|? S* I gcqi 3t<5 to 

^?, “Mre qtfasi i Vs to (cma c^«ii, *m\*) ^f*rto 

^tOT ***& ^ *W Sk*ft ^ I ^lf^<T « Etc** 

swfa *to 5M?t* to=ii ^ i 

^fft^l S l^) ^ TOS.3 S 5?® ffvQ E«D ^ v£|^fi> 

sgft *tt>M (tightly) 3fq \ 'GKtt TOtft B l>fft$1 

ftto ^ i W A >Q C fat $tfatf5 ^C¥, WIC* C*W1 



feat 


I satt<ra *lWfCT ^*1 V *W* 

*tto NStC^^ ftfas ** i 

H) Tuning Fork 43 35**fa S ^t A, E ^ 



^.=i^ fra 


(prong) faftfc 'Q C ?fva*I fafal U 

''TOTora fatot*W t**!ttf5?[ *t^ 

*K$ I ?t^f? (padded 

hammer) fwl ^Nt^s ^ | 

'<t^ ftfatC^ i£ft* «P*f& s»fC^ 

ctwi to i to* *"*ni ^fa& *rt 
3tfa* I vD^fS 9|^5t c*rtTO B 
(pithball). ^**mu TO‘< ttCT 
®lWe ntcf D 

*lftRrt TO I ^**fTO TOC^S itt'Q, 

W* « *tt ^ m W I 


(*t> *i|tffo *IC83 (Piped Instrument) % *ft, 











Piccolo I ^t*1 *t*tt ^ 

CD I C ^r ^ ^5t*T, D V 5 5.^51 I D 35 3* 31 c<tt*il 
-offtlf I C ^tC^ 3<F 'Q 5 6^51 'TvC*!* 3U3mC3 fsJ9ft33 *rT*tt33 
<4^$1 *l<f! (partition) B 3tC4, *l#t* *ITC*f$ A 3<F M *tW I 
A f§OT 4lt§ 3t*l3 E «R*t ^4$ 5tC4 J C 
yen f f^l *z*\ 3tstt cum« i mm fism 3t^t3 
3tt4 i yt^em 4**r ^ ^fai 

*|3f ^*13 33 I ^tf*^ 44$ C§t£ f%3 D 35 fif^l 
mm mw 3t3t« i m 3ffa4®ti 3t^tc*ra 4**rc3 t 
3it4 i 

W *t3|t<F (Vibration of 

Reed Instruments) l 3t3r*Cfft33, Clarionet 
<srff® *\f\* ^31 34 ^ ^ 44 $ 

fwl 44$ ^^*$54 efc4tt& 3t\ 33 i 

3C^i 44$ ^ti vs?il 31^3 *n>® 3^4 i t$t£4 ^ fwi 

U L 'ed) <e.n I 4$ 3fX *l3tC4 3 r fi ffRl ^3^ ®|ft4 I 

33 3tT?3 3*1 1 *14^4 **K ^f^C-sT ‘4"^^ 'S *!3f 



33i 33 I 



«=«t feay 


(5) ^®T^< *ft£33 
44$ 56"51 « ^1 4t& 9 tt4 B Cv ^S1 
Tfl»f I 44$ C*f(9\U C§ti> V\ C 3^ 
3fc4 433«tt3 ^r9it« 3f3tre 3 * 1 $ 
*ift43 T^U 11 *»!< 4C3 I «5t9|t* 

A fad •ffcaf^r tern %U i *ttai® 
^-ffHcss 3tC4, 3*r$ Jiffs re 3tre 43? 
nr 3tfor v i nicara 


4**K3 ^tfare 3tc4 43? c^tfe cu$ owl 3T3 i 



TO* toft 


(t\r» 

^ to*i niWl iroro w c? TO ^*1533 

TO GftU TOW #t*tt^ff5 i 

4$m TOal to? natol to cwnto c? w ^ ?t**ft TOaTO: 
3t^3 *WI to TOto sjfsl *to (ear-drum) 

^3 ***ft fe^na w m'vn 4$ ?**ft *ito c^n ^ ^ftat 
TOts^ffe ntt i ^ atto af^rwa to*r toi 

(frequency) a fa «• 8»,o«« ?g s?eat <srft?!l TO 

«tos *ff$ I 

8 I TO ^rt«TJ«r (Sound Medium) S fe^nfs ^*1 TO 
4*ft TO? (material) TOt?? W to to' 5 a$?1 ^fatwa Wl 
C«ft§t? I ^ TO? TO? fro nit? ntt? I ?<5 

ci5f?c*u «rtc^ affe ^rtfV^i <«m qtta attoi ^t??i affe* 
to to to ^tos nfc 1 c?cn? »rtoa fen? ^«l ?tto as ipa* 
c^cn? nto to cifti to 1 *gcaa to ^ ctoi TO^tfaf 
ffai *tg csa ^n? c^ft a$re TO^tto to cto to \ 

ssc? TO to nffe* tote?? to? 4 ) to? 1 *toto « *ro? 
tote?? vwft ntoj ^ c? mms tote?? s?gj cst? to? to? 
??St? ?? ^1 1 t*1 ^31? ??J fel TO I TOlfe C? ?HTO? to 

to, *p to? fail ?t? ?i tofaito nfw c?t?n ?t? i 

*(§to: nil totTO ?CJ? StS eTCStfc (receiver) A 4? TO 
4?$ £?^to S*£l E (electric bell) sstS fa?1 ^(5 %nl&.\ ?t?1 
I B C?F©1? fttol C ssto C*t? (cell) ^tC?n ^«0 to 

to’* ^rrtr® ntc?p 1 d ^?t? ftfn to a etrerck 

^5 ntre 1 g^ 56 ! eic^tc^ ntc^ to cntm 

TO 1 nt«tn w ?t?i TOfe tofn^s ^cvs ntc? to ^l«t^ 

^ 1 <$z$th nt? *1*351 to <2(1? cnt 5 ? sn ?ft>6 



TO3 


aw cw*n to i efretiJs fltsnm ^ 3«iTO n^r *tito 

c*tt=ri to i ^ toj^ fsTCHfig* « ^$1 5ft 1 topi 

ftf^it*RF =ri *r*f ■ffo* 

qy* ^t*t "ffere nfm 

$3 1 ^n, wi isi^s 3$ 

%tc3 3J3TO 3*1 ^ 1 
<TO3i *it3 c*tf33 C3 toto 3 ^ 1 - 
«ftl y£\? -&R5 VS& TO 

=Tl, CTO 5 ! ^ f^ ^ 

f%^5 *ff^ 5tf*F5 3*E3 I 3^ 

C^t^l 3tOT3 C*ffiH f3 TO 

=11 fa* TOf *C=W ^3 cTOI TO I 

»w f3^3tC33 fastfS faf={3 333TO 1 331:—fa) "I* 
^TOFtfl WTO 33J, (3) f=ra^fi§* fafaTO^ 3T«3 TOJ3, • W 
3 5 "3TO ait^ 331 *1M3 *tfi1 

<TO31 >« **c^c*r 3t$3 to fwi ^*3 iffa3;fafa*i 
*tcTO=ri 3&f33 i 

*ttt 

1. Explain why a medium is necessary for the propagation of 

sound and describe any experiment to prove the statement 

( C. U. 1934 ) 

2. Describe experiments which prove that sound is due to 

vibrations. (Pat. 1921, ’32, ’33). 

*1391 *PROT *tf% (Simple Harmonic Motion) 

<t I 3tfe (Periodic Motion): 3ft CTO 3tf33 faTO 

3* 43*t TOH1W9 TO fall 3t<$ITO5 3*£3 *C3 

^ sffare ?p*»t5J (vibration) 3£*f I ^tTO 3ft 3P* as T s H=l 3* 

<ft=1 3TO3 faTO 43^ ftft& TO <TO TO’STO 331 fifl 








(uniform circular motion), ^tfw “*11%, 

artw* *tfa* ftTOiq i 

^ I 9|^3f ltf% (Simple Harmonic Motion- *ltC*f^P 
S. H M.) l *J3*1 *tf^l v£)^ft I 

4*ft W «<n arc*l ^«tt3 4^-*f*t* (to and fro) iff% 


TOl *rog>T fffo* ^ei^FSf ftrft^«t l 

to *3 fett P **11 wfero A B A" B / fs *sT** 


e 



fv 


«K ffeai 


I TO P A A^JtH* 

ft*t* PQ^ T>ft1 l Q ^ TO3 

•ItTff^l CTO P**H J3 

\fki^ *rc*, TO a Q nftfa*. A" A 

«* 

*fa I P ^ s fl TO BC^5 C%tt ^TO 
Q Ol^ ^tC>i I P TO B A 


?(t$ ^$«R Q O 5$U§ A I P **11 AC^S 

c*ftet$c*i Q fa 5 ^ Are C^)m i P **tl A^re B' ^re^piTOI 


Q iffo* ^f%35 TOt$?l qfy i P *<11 A ^Ire CTO A' *if%3pt 
re^rc Q fH A ^re A' I ^TOt ^<tt o?fa* 

cq P ^«n cw $re?i nfsfa *at** *r c*tfa* if^re 

<tfc*, Q f^ A A' C<W1 **1** 4ft*-* ft* ^re ^TC* 1 a A' 



i=rc feai 

c?l^1 *3t*3 Q ‘ttfet* 5 515^ *IWI *if% *£3f I O ^3f 
Q fajy *rt^J *1 W11 Q TOBT ^ 



mm 


CtrO 


O fafS fa* TO* I O p* TOP 3J5TQ 

*fcp <si<?ffc O fa^fro Q fas* A >e A's fa* m *tfip*| TO i P 
*TO cm mU w f** Q cm mU *n 3 ii A *1 A' 

O <*fa^ *ffa*T Q^ *Tfto <2ffc^ I *ltTOf O &F5 
A *1 A' fa* sfaef C**t *fas® TO*, A .8 A' faflFS Q fa^I C**| 
TO* 31 l AA'BB' f8C* circle of reference ^ P *TO* 
generating point *C*I I *w to P 1? P;, P 3 , P; *TO *ft 

Qi, Q,, Q„ Q* «ropif** to^T 3 i 
** l *13^ 5R<S?*I #53 ^*3*1 2 (*S) ^1Wf«T (Period): 
<^i mw p * e n A' <to 8 *f<j?ri 3TO3 ^*to ^fai 
*pTO A'lv 6* Q fofc A' AF5 TO A 

sfa^s t3TO A're to*t i ^ 4*f& *[< *tos®c33 *i$. toc* 

3W ^ I $Sl T fal «t*t"t *31 P 'Q Q3 *tfTC*t*l TOt3 l 

($|) (Frequency) ; 4* C*C*C8 

*pf «rt<rs ot *t°TOc* ®9i«w5r ^rf^^ril *t*i i P 'Q Q3 **Ht3 toji 

33t3 I 3(13 *3 n 



(!) = Pv£j^ £ ^ft* C**t *3 s&C* w - 2nn. 

(*B 83*1 s P \tl*> A A' 43 $33 *ICT3 TOfH ^ Q •*• Q^3 
**«| « C3?t P43 *3*1 'Q C^C^tiSf A A' C^^rt^l *iTO*tc*i PQ' C331 
*3133 ftfri ^'C“ra 3*13 i (*» 3 “ fan ) 

igjTO ^ 04^; «« ^t33i c*?faitf§} C3 $8*IM 

cTOt3 TO P fa 5 ^ *3*1-^ (tf-OP«3JTO", z>-P43 

33 ^f$ (speed) I 4^ <33*1 O C*t3?3 ^ I '•Tf^ifll v — ax q> 

.*. P^ W|-fl© a ^Rltt Q^ O W /-t*G> a 

PQ' ^TOt^ — aof, cos 0—© 2 OQ I ^TO? OQ — W—* 



«trS 




©*-#?(? /. ^-o) a or W *IW 

JC 

»NaR *tf% ^ s^cj vQ Jj^ej 1 

c*m^F 6 iin^ m -jptt i ^roi^-mx/.'.^^wi 

(^) <3*t s P4* w - © .*. fofa* m v - A©. 

,\ Qw crt - P^ PQ' fafste *r*i 
.*. Q^H C^tf V — aco cos PTO — aco sin 0=*a>. PQ 

— io J a* — x* 

A' 6-0° .*. A' f^c$ V —0 

A 0-180° .*. A V-0 

B « B' fi^5 0-90° * 270° .*. O f^5 Wra ^ 

^ I Q^ra cvtf*iOT fk\A * A'ffg Q ^ l w* 

fa^Ore V <^*pf ^ i 

(«) t i *nff cm™ wc* 

?m i A p fH^ 5 C08 ‘ 1 (l) 

^t‘A'#A , Wi- # 7 J co8- 1 (-l)-? 

.\ A' 3^5 A A ^cv5 A'c 5 ® ^t*rU *pra- t w 


ft* ?-o> s 

a 


■2w \f x ~‘2n 1 / PJ.155 I 

* / Vo ^ w 


(5) pTCSfa S WF $*Tfc"l ^T5 

51C^I I 


Qjju ft*fa-OA^lOA'-a. 



«b*i 

(§) (table) :— 


Q f^ 

<TOR 

TO 

C^?t 

to 

O f^-5 

O 

coa (^tflA) 

. 

/- o 

A, A' 

x — a - a 

O fafai) 


Q fc&B 

i 

x=a cos G 

coa sin 0 

f*~a) 2 a cos 0 


OSf) 'S »I«rW?r ^ (Time and Displacement Curve) 
m trora & cm ^r^ii Q TO &*i s — 


(i) x~ a cos cot, 

'(ii) y-»sin cot I 

A # P ?%x qtfcre 

TO t CW0 sitC?! I 

Q TO tf- - 

. 2 jcJ 

■a cos wt — a cos - - — 

T H 

a cos 2jt nt. 

W 0 - O W Wl 

a « TO *wu W I A 
z.0 CTO ^ ^tfW5 qft* 

TO ^ ^faC'S <tfC*P I 

i^K fa* 

W 0 -j r/a ^1 S5<R 

3jt 

TO-O I *n^c*f 0-jr, TO - — a; 0--^, TO-0 j 
0-2^, TO -a. 

4^*1 TO *TRta <TO axi'.4 $t*1 5^ I 








fasrra 

I Q^a na 6 ! O attfS Q^a fafea aata faf%a ^ 

4(^1 ^Ca I 

II=r ^a faf^a aaca P fa^a ^rsa ptfaRa ^pfa faf%s ^ama 
a^re ^f%\5 *irea fafea btf ^<k PQa faf%a fitati a:a i 

(*) *f*fl (Phase) S ^"Tl ^"Wl a^a ca cafa ^f5 <fiRt*l 
(standard state) a&® aa*l « ca?f R<a aca I atata^s 
^■^frfJi a^sa wa fa^ro ^a^tota <sl^T*l wntir aai aa i ^af5 
amata a^a ptftaatt*f* f%* f%a ?rata w « fasa f%a a^al 
atca i ^a ptftaafa afta amata a^sa ca?t « ^a^ta ^taatta 
fafaal i aaa afaai 6a ^at «tta oftw *$1% *roa 

**am atca <®aa ^t^tcaa ^a **tl aa i 

a*n ^ eiatta eratn aal sa • aal—* 

OaO *rttwrc»Bl ^t°*t *tarl s aqja fa 1 ! O y$v& RRfc 

ptftaat*r *Hai ato O OA' A' fa^re 

*T» o 

Q fa^a vni a^ca - A fa^re a*n afta fr. 

x *T 

(at) P ap«t1 arfal catt atal s ^aa amata Q fa^a 
am p a«ita atai can e atai ^atfms aa i aRata *rfe ptc*r 
afata ai^a ^*rtca s ‘ ^*ta (Epoch) at^ i 

v i *ra*i -stfer fac*t*f5 i (a) aRata ?tfo ptft^ 
^ca i (a) aRata *tRs *\w earn ®ca ^Ra-*fta (to and fro) 
a^a i (pf) aRata aaa ^af5 RR§ aaia (mean position) 

Oa ^feaca i (a) acaa ^ai aac*ta pffaata aaia ^afaRs 
a^ro aRata aa:«ta aatsHtf^a a&a i 

s> i s Tuning fork v$a ^ ataa 

vjqRa^-^Ra^ cat^ca^a 9ff®, aa^ aa^a af%a ^ataaa i cat^rcaa 
( ca aa«i aa^a af^ astai «iaa ac'Q b-s ^ta ** «tata a^ai 
atair^ i 







1, Define simple Harmonic motion and explain it with refer¬ 
ence to any familiar example. (C. U. 1931, '35. A. U. ’16.) 

2. Define angular velocity of a particle moving uniformly in 
a circle. Find its period of time. Show that -the foot of the 
perpendicular drawn from the body to a* fixed diameter of the circle. 
Describe S. H. M. and hence define such a motion. (C. U. 1933.) 


Ufa (Wave Motion) 
i \q ^ 535 f (Vibration and Wave) s 

ftssfei 3t*ara fas ^t*p® ^firai 

Stfall fCT 3*1 * aftT»J 

fafwi 33 I 4$ 3*f®13l *I*9| 

*rc«r stsi i wst 4 $ sffwft ntf¥$ 

5ffl?twe I s£&3K*f 3T3K33 C3 C^t3 ^1C33 

(disturbance) *cs l 3^ 

33 1 ^ 3$re ^*13 
SffWS ?tf% ^t=rtW33 csfaw (Wave Motion) 3C®T I 

§3tre sffatefii 3? 5f1 l t^tSl 3OT ^S^tWS ' %% 

ftpF ’TSit^TCS 33 I 

I 3RCT3 SM* CW “ «t*tC3S 3*H S— 

(^) fa^S 5 'S ( Transverse vibration and 

wave): W ?f 3 *r 332R Cft3 ^^3 ^f%^*l3 . 

*\fk^ 33t3 p^5 33 ^S«R ^fW3 3^E* 

fefa? 35«*(fl[ <ftcT | i£)^ (States &$>5 ^3^ W 3C*I I fas 

SjC^T fifa C3 aRSifafa 'SSOT 53 CS$ ^3^ fa33* 

§3133*1 I SfOTS W^cis 3f3^ ’ISWttl 

tet^nn *cs 1 



•Hr 




ncn ACBD ssw* l fcfire A C 

<53*^# (crest) ^I TO few *ffeS5 B'flD *3PF*tt<F 
(trough) WCT I ^®<W ^ TOftW (form) ntf*Wl 

NM nncncif ^ i mm <s*t3 to*to <toi m. 

TOre* jftwi TOi wtw to cum *sr*ffi*t* nfe® to* m 
<TOta j>TO vwtoct mf*?i c*3*t >sitTOl to ft* *3P?w ^ffc^s 
5fel Wtt 31 I TO vfl^f5 f?R3 ai*J *pfe TOOT jj*3t«fn 
^‘f’Tc^p «&toi to 5rt, nw ’ta to i TOt3$ ®?ot fcmi fwi 



»Wn fM 


wfsiii wtw, Toot iJTOw TO ^ ^®it«f«i mftsl 

»TfWI *Wftf* >QcS ^8 3tCW I tfOT C*OT fe*f* fel 

W C^rf%5Jl wtw c 5 ^ sfawl WtW, WtOT ^W^WI 

WtW nl I STOW* 4TOTO (progressive wave) I 

CW *ITO SsTOft A fai *frc c TO B 

TO D TO TO TOOT ^ 'S 

’^TO ^IC5 I ’TOTO *ftTO 4*ft ’TJ'f CTOR*Tcn S5** 

; CW ipc* TO *33f br ft ^ I 

firi* ^wot c*ro ^ A 'Q C4* new m ^V 

TO E>e Dviiw new q?*e*. tom iww J-faeTOi 

filTO *31 ^ I 4*f& *fa*T* 4*TO ^fcs® « %5 WtfiTO 
cw nnw srfc’t TOte* s®3ot •tffaTOi (T) ne*r i TO cro 

*ft*l (To « ntw ^cn c^ *f*f^l 4* c^jcto » 






mi 


«tr» 

I WWW » 

r ' 

,\ V -*, I <£&$ mi frofaj *ffat«f»I »*W$ 

Tr«iteit$ ^ ^{K i^tai jwstw $tf*nii fcd i 
<5pgrter fit®,! 00 c*tt 

ift« i Mj wnsu:* *rct^ i\fe cm\ vn w 
*ffo? Mj ^wfaa mi ami ?to i 

(*) > to mi cMtim ^mi cwi ^ i 

ABCD 

.«r*fs5 too^t eirerc** *rwm 

cg^f5 ^ «rtc^ I u& irasfSra 

f=nrM jRwfapp tf*t* §*ra 

I >•* ft5 

H *t?rl c^t<ifa i ssr^ - ®: cqfat&*i wfa?i 

^f5 fs*F *tf*tc* 0W1 TO I B, D, F...S5W “Pll mi 

A, C, E—to* TO I 

*rt«(TO mzil mfc faTO* ^tcV *T«flCTO <2108 J* *H1 
TOp W* iv to mzm arc* ’Wtfcre 

sfroi to i *&m toe*<i m ^;*r *m 'iizy 

C*ft§TC l TOt3 slew *to *C* ^V (kinetic) *tf^ ^TOft 

mi TOOs *tf& *?* *c* i <rorai viferc* ^wi« ssmfo i 

«f«[£<?^J *s*»|5T ^ (Longitudinal vibration and 
wave) s W TOOT ^tot'Sfa TOETO *|to *to *RT33tC9l 4to- 
■«to ^f*TO ^ TO* ^ ^ 4*“ 

*TO *$05 &§3 TO*C*F J TO* *C*I I ftsfato 

*$c$ to£*$j to* ^ri to— 

(>) GSFt*rfa Ft^fo ( Crova’s Disc): mft to*to 







A TO I ^ *rcqj O c?m *fi(Tl 'Q 2 c. m. 

•?Jt*T ®it*1 fg i>fa i 4P jp^gpg f^ 

TO CW 1. 2. 3. 4.— I i>5itft i It? c?at *f?rai 4?f3 f$ T>fa * 
^*c*l 2 3 *-^5itfa* c?3 ?fasl sSRuitesfr 


i 



icm TO i ^TOfsit* 1. 2. 3. .. 

fb^ ?<* I 4?f& d>fat^ gW 

*WJ ffal effafc vil^fS ¥fCvQ<T STfiUftC* &t*fefi> *ftt3 I 
^t^t^fsp? fk% (slit) faftfc *t<5CTt^ fc«fO[ 

'^tt® %ars *w ftfl s^afira t5 ^ w owl ^ i ^ 

,tm^ owl qfeg 4**1* ^rofa *ra**ra ?ttor iftm aitR^i 
*rt$rot5 «*ni^c^t qy* fts sfroi *iTf cst^ i $q&s to ^ c*rc 4?fi» 

*tf^CS5t§ I ^3sl% W t5 ^t$t?tf§ ^ S5*R C% 
sst^tt? ^l\*l^r*T *n 3f°C^st5#! (Compression) ^SST TO & 



Iffo «*> 

to ^ ^ qm to w ^njtw ^5«i^«f 

(Rarefaction) <5W ^ I 

(?) N ^*ra *sf*«fsi *tro » 

«ltW *TC^ ^f5 *fa?| ^ 

I H ?fa3t irwfSi 

^tc§ «rrt*f « *t* \?tf§ ^ 
ifp tfSrci qfii i TO iiw 
^ft*T ( CTO A, C « Ere ) STO 
TOtKTO ^ TO ^C<I ^C* ^f%^1 ^ ( CTO B * DtSS ) 

STO SI^STO* *TOTl ^ I 

0©) (Spiral Spring) : «R TO 

TO *t* *13 3TI*S3 fa ‘*nM 43Rt3 3^ ^tt*f 'S 43^3 ^C? *lf33l 3t3 
Sat? 1 , ftlfafasa &rt?3«| ?lc^a ^tl 33 s ? I i 43$ f*tvaC*l3 

^t3C*F » 31tC33 3^3*3^ JR»ft *tfTO 33 | 


^ y tocA. 




effil *-.•» ^ 3Wt 3^t3 l TO ^fs 33t$3t*T to AB 'QCD ^esa 
a ^ssi it3l *rfol **f»[ EFc3? «rap§Pw <«tC3 ^pit^rl 3R i TO 
E fa* 3ft ^3Ff ftw ^3 f5^ ft[E3 «ft^1 GVW1 

3t3 (pushed) TO E ftt*3 ftwi?^ f$fm *ftTOftt (turns) *R*lfts5 



♦rattf toft 


4S^ 

‘(compressed) w I S 53 * ftftl CTOt ^sto ^ 

eetee sf*R e»fte 1 F eftra c*ito ^et ^to fifcssje* *it* *Ttetgr ^eqj? 
F eftree ftc? ^tntlel ete 1 et^ttee et! *«rrc* et $1 to 4^*1 
<$** <*t^ to ^toe e^ce 1 ^mts aicw et^s* 
^to 4 ?p 4?$ *rrree ec? ^9isfi e*ei etto *rtc* 1 eft e arrrae 

^aftlC* ettoe f^C^F fefsrl eftS (pulled) ^uftl *R!"<ie 

sfess ^4, 5^1 et^ce I dto*t ss^pft 5«*fcef (rare¬ 
faction) ec*i 1 ^ ^<53fc^ ^®to fcstfj eetee '■m e^e 

eto ceei ete 1 cjjroj^ *ft* E ertrae ftrc totoi ^ce 1 
^t^5tC>T *fl| 3^e SS^e^ ^itoe ?Re I ^ 5 C*t eft ^>®to ce 

<*t* (fft^c^ ’iffearce 4*ete etto fet*r| *rfa 'Q tote *rW 

•Cf^al ete w ^*r q^si* <ee* ftft& cet*t 

^*RJ «ffc« cn^te I ®WJ etftte ce ^ftra afnsj* ntv to 
*rartae ^etr* *r*rfa ^ ^tc^rtto ^e to cesfa *tto 
^*1 ?to ^tst^ftss ^e si 1 ^etcs <**!& *p*tjf ^sesp 
SRiWiT S53V + i«ftj|& <5«J^e*t I W53CT* S5Wft 
« sse* "111 ^taj=r^ sset^e ^ « s©!»e* ^te 

3ito ^«ri vei etto *itte 1 4*rtcs sts etftce ce wt* 

(wave form) stol ete, SteJTO *®ft«ft| 5C5! *1 I 

H I «Sf-^ (Wave Front) : eft C*tS*3 sset«re SCej Wtl 
after ttos^* 4*fB c?ei etei *i°w *el ete, ^ $ ceei ^tce 
eRNHjjr 1 eft ^*te ^ siitorc-r «reto toce^rre 
etet y& ete toei eft *itcw to 

e^ei ete *&*i ce «<n •it'eel eto ^tei ^tce 1 

eft FFfa ee^ef (Homogeneous) etTOe toe ftel ^ ft 1 ! 
^e«r etetto estel ^c^r ce c^t^ >ien ^ ft^c^ c^a 
*ftel eft cift»rv (sphere) 6 ri ^e «t?n ce^ c^tt^^e §n* 





«3>o 


WT I §*lRfas5 

^z^ S53«r-3*r ^ 1 rc»i i u&^*t c^a* 3 ^ 35:3 tfi 
faifa«i 'st^l *$c*i mi *rtit^ cq c^** c*ft 4* c^ti* «R«r 
erto *r^5»i i *&v\ w-q?r m w*i ntts i 

S53«T «Rtm ffa ^ <53*-^ Jf^sr 3fTO^ C$ff TO i 

y© i <53$F-(?stf: 4? sm qts 

$33f ^ | A - W-btfj, T - *|ffo*H, V - WT-CVI 

.*. V-^-Arl .'. V-fU. 

t t 


* (a >* 


A4 


4b 

I 

■4' 


is i jft tow *tt«faj s fa) fafa < 5 *w ^ 

*tfa* ^faq^ra *ifa$ 

SJ8 I ^5^C«r^ ^ttsfa S?w- 

*tfaa ^ i 

58^? fosi AB *w«fa *41 
5|fa* W^tc 6 ! *faft5 ^r$t§ I 
CD *11 sss* ifa* 

I *ltt*it* *| 31 ssfat, fafa 

i* mi i *ntc*ra w fai c***r ^hlj 

I * 

qto j *fci * S5*c*ra w fail fafo 'Q ^br^j ^ ^9ft to i 


c« 


4 4 

I 

V*' v 

fc> 

■ - ■>_ < — ■•->D 

58^ ffeaj 


*i*fttf%3 (Mechanism of Sound Propagation) 

i<f i 4 $to :*rmi *t* fa c*H®i *f$ro sc* c*& faro 
«tfCTtWl *fift I ^ *3 Tuning fork^S 4*fi> TO (prong) 
$t*rfal *TO t&*[ I *$*! TO3 *1*0* ft* TOTO I TO 

s^fa* 6 * c j* $tc*r i ^tou ^i*ft ***to to c *fc>s 
6^5 to ^ b zii'Q fljwtfl a® ^tpi i »jto^ *rttwt»r t 

»P5j^ ^ faw ^ii r 



S08 




{ >85K fgpu a? mi m OfTO ) I TO m b c Vfl^ 

fro m sro ^i *\^ qi*i ora i ^ to^ ^faii 

<8*fiJ TOfa^S ^ ^C9! 51*1 <?tCv5 I f^f%^WS5l ^«13 

W& <£$ TO^5 <33 C5&1 TO I f%^ TO3 TO fat* 

to* toi qt*tq 3t^ to fat* fa^ra stre *rtoi sn i TOfas© ^f5 
to ntttfs ^?t* TOfare to <e ftSfe *s* n^jm«ro 

TOV TO1 CTC I g°N^5f. <p»|il (Compression ' 

pulse C) 33 3$C3 TO fafal C3ft «iat*ra $3 I 3$*PI TO 6 ^$ts5 
ct<$ C*ft5t3 <$^TO TO* *<3*^ 33 *\33 I TO *3 

TO3 *lt*f* TO3 O *$tS5 A *tfj3 *TC3 ^'Of^ TOf>T5 33 




<-RAREFACTION --COMPRESSION —•» 


>«!R fa* 


(fatal 1) 43* 4^ TO*ra *TO 
TO3 fafal C^CTf TOfat* 
*ITO3 33 I 

4*ft to c 3^re to 

63 ffrre frf33l <TO <TO 
TO* 3fa3t3 ^t°faf* 

(vacuum) ^*13 33 I 
wf «sr TO wit <TO 3fa33fi>3 
m *fsi?i to i $31 fro 


^t^ifat* *if 33 i ^t^, 43 * *ra*ra efrej* 3 t^t 3 $ ©t*i *fai 3 l 3 T« 3 tts» 

*tc*t 4*$ vsi&snn r^s 

(rarefaction pulse R) 4* 33 3^^® *39 3t3 ^t^fat* - 

Btfti 33 1 4^ <5^»3OT TO TOTO3 W»|? *1TO 33 I 4$3it < 1 '3t5f& 
v&w\ btt fafirai sswtf fa^$ 333»fai3 bi<i O 3$ro A 
*f^pg ^ 43° TO33 3t33 Ml « 3t33 ?59 I 

^ ^ TO^ wfi> A ?$F5 A'c« ^tPnitc^ 4^15 

®PJ< *tfto*tc*l o A' *ltl« ^tf^(t:5 I o 





Ot 

3^ A' 3tl333jf%3 TO * 3^*1 TCPR <3* (A A 7 ) TO to'* 
^ ssgw (OA') *33 ( fkai II ) i ***TO 3^3 4* *{#[3*^51 
toto^ cq to wt ^Rw-frrfj ^ i ^<to ^39f frtfi 
^ oa'i ^s*n *i*r <kw«<53to^ vsasf+^ar* ^v » 

W CTO 3^ TOJC3 ^333^5 vf-TO 33 *533 *R5PR « *?Sp©3^ 
~TO *lTOTO W.TO 5tf%fwC^ ^^1 TO I "Wl'Sf*! *T C3C33 
W1 C?ftTO3 TO I 4$ <TO*35pI3 3J1TO' 3R"lt 3tf$3l TO I *tTO3 

^*r3 §3tfotc* ^stTO *mfi>* to «r^t*r *31 3 ? 1 tosi ^ 
cufajtfs C3 tohi toj fi?*r istTO ^wff?« sfiTO ^$3 

33 I TOfsfc 3°3*13 « *«$©33 3 TO *^3I>1 ^1? ^3«? TO 
*}F? ^9I?|3 I ^3t£33 3C3J TOfaj C3 Bf»l*«l1 *53W*ffe3 3 T3£3tt e l 
3 &tTOl TO 311**11 ^mPs 3 >!TO 3 tC 5 t *fTO 33 I 

v£,| TO*R 'Q <3$©33 *TO 311TOTC33 33J ffal 3t?3l TOtC33 
3TO3 TOc* TOP® *C3 
*S3? v£)t *1#1 *13^3^3 ^3^ f C«I 
*tTO 33 I *ffft3 ^ 3 s TO 
*TM3 f3f©3 33 foil 3f*3C$ 

C^3t3 'Q *PTO*p3 $**t* 

33 I (TO C33 ) I ^3“ fM 

43tC^ TO 4*f3 f*&3 3W 3tP(C3 3t^3 C3*t 6 3^*5 c >TO 

33 s^1 I • &F5 « ct^s cmiTOTOI Q a C © 33 33 I TOT3 

3t33 TOO 31^3 §*T3 C3 5t3 TO TOJ 3t?3 C3TO ^*13 fo»3 *C3 I 
^53tt 3VW33 ?1 ^3©3«3 ^t3Sl *TWR *"*rW3 31 *5^533 **TO3 
TOWtW 13 C3*H 33, ^$3TC3 *3 TO* I it fttU 33 'Q TO^ll C331 
3t3l ^31 W* 3^3^ I 

i'ij l *|3ff ^ 3 ? ( 2 f 3 ?f?l ^33r-^f« (Sound is 



a wave 













*Pff«f f3srR 


motion):—"ffi <£|3t3C3* <$33-^ ^t3l 33 13- 

i 

“tfe <$33 q^rl 3t3tcf?3 3tt«l c*ft$t3 :— 

(3) »i 3 3^3 3^3 3 $c® ^ 33 i ^33® c*R 3^3 

3*"*R ^5 33 I 

(3) <$33 «it3 <wtR q&re to »ra i *f3'® 

*wr 3 ^ro ^t3 4*^tw mtcs TO ®(?l i 

(if) *6* 'Q ^3OT "tW C33 *tJtC3 "K33 C33 C^^l 33 I 

$31 4*3fSi ^33-iffo 3t3l 3Jt3Jl 3^31 3t3 I 

(3) S533 <2f3tt33 33F 3t3J3 33^3, "13 4f3tC33 ^'S 

fafalW 3f3I3 33*t3 I 3t3JC33 ^ttefSf Wtefre ifl 3§3hQ 
W3* *jfi33rf *C3 I 

(«) S533 fiffa ft3£3 (reflected) 'Q 

( refracted ) 33 ; "t3T8 C3$ fTO3$ filfotfire « 33 I 

(5) $!fB fafss «f3 S533 43^ TO3 3t3JC33 ^tC33 

f$S53 f33l 3t^3t3 TO 3^^ *13313 43* <333 *1*13 S53C33 3^C? 
<2t"ff33 3*t3 I $3t^ "t3t5t3 3* I 4$ 3^tt3* ^jf%5tS (inter¬ 
ference) 3C*I I "rC3f3 C3*!t3® C*& ft33^ «fC3f$J I *(C3 C331 
3t^3 C3 3^R "t3f <®3t33 3Jtfc&tC33 TO ^3 35**f ( Beats > 
3f&3l 3tC* I 

(5) «l3f S533 C3*R 3t3t3 *lttf fad 5f%3l 3t3 I C3*R C3'83tt*ra 
<333 fW "P3 3^C3 C»r®3tC33 WftfS* C*tt3* sftre *ft3, "P3 ^533 
C3 v Q3t^f \%l 5^31 3t3 I "13 S53C33 totTO 53tC3 ^33^53 
(Diffraction) 3E3 I CTOT3 fc*t3*R TO*t3 33 3Ft3 e l "1C33 
t3 3? I *ltC3t3* S53C33 C3^t3® &if33* *W 3^35 fapfa 3^ 

C3^t 3t3tar I ^3t3 ^T3*l 3&S5C§ C3 *Tft*rfc*3 3533-foft "t 5 ? 
^53^33 <3pTCt3 I 

(*f) "K33 C3^Tf3 «RT3^*r (polarisation) TO W 3^3*1 "(3f ^ * 





tan 


*rrc*Tt* 'zurm C3*mi $31 ^t3«i ^tc*it* 

| 


(30 Wood S53W *:i>tftt«F c$tt*ra i 

^f%C33 C*tto (secondary wavelet) f^m ^3 I 

W l 59Rtif ^TCSpa ( Expression ) : 

5*1 W*3 3«t1 313*1 ^$3 ?tf% W3 ^3 I CJ^<53J ^t3 
<3 \%c6 ftsfafo*; 3^33 ^i et$t*r *31 m :— 


je = aein (cot. -<)=o sin 


«=* a 



{f •'"*)} 

^( 2 T~<) 


<43tC3 x “ 33*1, fl-fast3, T-*tft 3 *T*T, w-C*\fa* sffc, /-^, 
< —Epoch, z>—\t33f C3*M Epoch 3f*lC® ^t^31 ^f* C 3 ^s 3 ^f$ 
ot-^l-C^t 6 ! (phase angle) n*5tff5 f*lf|w ^tt$, 53 * 

*3, r-^. * | *f3«j A3 W®t fHftW 2?c ^31 *tC*, ^343 

, 2xr . ,.n/2jrt>< 2jtr\ . 2n, , . 

“"■i •■ *““ fi (i—i r osm i ( ” i - r) 

C3 *«lt3 W f35t3 *f3C*f§ r-^t3 (origin) 

^3^5 I 

<51^ 1 . If the frequency of a tuning fork is 400 and the 
velocity of sound in air is 320 metres per second, find how far 
sound travels when the fork executes 30 vibrations. (C. U. 1913) 

<4* CTCTtfQ fork <43 3t3> 400 3t3 ***R *E3 <43“ ft* <4* <P]ZW$ 

*|3T S53«f 320 f*ftt3 *C3 I 3fT3ts C3 W3 3t^ 30 3t3 *"*fd 

*£3 C*fc TO3 ^53* Jgg X 30 - 24 falM3 *f*TC *C3 I 

2, A body vibrating with a constant frequency sends waves 
10 cm. long through a medium A and 15 cm. long through another 
medium B. The velocity of the waves in A is 90 c.m. per sec. 
Find the velocity of the waves in B. (C. U. 1931). 

v»» 



4?b* 




H B ^5^9 TO*t-V } *Tftf?( *$tft 
X^Rflf-^j .*. A tf»flCTO *» 90 — w X10 .'. m- 9 sjf% CISC'S. 
B WOW V - n x 15-9x 15-135 cq: fs*: stfo C^^t'Q l 
n -**T*R WJ1 I ^A«B ^T^1C»1 4*$ ^ I 

SJST 

1 . Define amplitude, frequency and wave-length. What is 

the relation between velocity and wave-length ? 

(All. U. 1920 , P. U. 1918 ) 

2. When are two vibrating particles said to have the same 

phase ? (C. U* 1910,) 

3. Explain what is meant by longitudinal wave»motion in a 

medium. Indicate what goes in the medium which transmits a 
sound. (0. U. 1919, ’20, r 22 ; Pat. U. 1918). 

4. State what is meant by longitudinal and transverse wave 

motions. Give an example of each type. Define wave length and 
establish the relation between the wave-length and velocity of 
wave-motion in a free medium. (C. U. 1938). 

5. What reasons are there for believing that sound is conveyed 
by wave-motion. (All. U. 1913, ’15 ; Dac. U. 1932 ; C. U. 1929). 

6 . Explain as far as you can the mode of propagation of sound 

through air. (C. U. 1918, ’26. Dac. U. 1928. Pat. U. 1939). 

7. Explain with diagrams the mode of propagation of sound 

in air. Define the terms wave-length and vibration frequency. 

(Pat. U. 1931). 

8 . Define angular velocity of a body moving uniformly in a 
circle. Find its periodic time. Show that the foot of the perpen¬ 
dicular drawn from the body, to a fixed diameter of the circle 
describes S. H. M. and hence define such a motion. (C. 17. 1933). 

9. What are the main characteristics of wave motion ? Point 

out the chief resemblances and differences between waves of sound 
and waves of light. (L. M.) 

10. Describe the motion of a sounding body. How would you 
demonstrate the nature of the motion experimentally. (C. U. 1935). 

Duhamel Vibroscopc TO ^ 

is to -raw* 3 m qtt i $31 sturcs 1 



to? 


43*» 

(Velocity of Sound) 

iv-1 *fCTO C^s ^tiTO wj? w "Hr we 

CTO TO TO <3fCTO S5TO? C?5f "ft ^TO? c^tcefu 
<^3t? ?? <2tFQ I *TOIt? W CTCTO5 >►*••• H1^9I ?t? , l?r 

w cww to ^ fafct? ?i i^« fafe ^tn i ft?fiif*r$ 

*[it* $ s®to? cTO? n;<?j c?t?l m: (?) 4 ? *rte*i *t* ?m- 

^*fHN 'TOTO 4? TO^ ^C*T sq w&pi *roi 

-0.00 048 CTOS TO Offa fal * CP« TO TOTO^ 

* Uf*W I *.. . CTO'S TO f?§^ 31 Wl « TO? 

*l^f MtTO TO? ^IWCSI *f*f W i Ttf$*T *TO ??1 ?t? I («T) 35 

^c?? ^fsR trft ^taitic»r «ito c?t?i cm m, fag to 3tfa? *t? 
CTt=n ?t? i 00 3^? to ?^?? <ro?i ^tc»f oiPr. 

to TO? 1 * i ?? c^caj^ c&tc? cwi «ro 3 ?, cTOl 

TO *? I ^3ts ?3 ijTO TOT? C??t ftfc? ^ft3tt?? 3TO? W 

TOT? ??t 3? 31 I 

iS> I "fcara C3*t faf«fal* *t?Nl (Experimental Deter¬ 
mination) : ftsfafass Sntc? to? c??t ftf? ??1 ?f? : (?) cwi 
qigg<5 *|fNl (Open air Method) I (?) ^fOT «Wt«f 
(Resonance of air column) I Of) Kundt 4? 3®l i ? s ? 
*1^ TO ?fT5 gintCg I 

(?) <xm ^w 9 *^ 1 1 

fff®—C3lfel?f5 UtC? ^ 9 l?Wt? ’ITOTO? f?^? A ^t3 ^Cv5 
■r^r ??i *?, to to! ^ cw to ??t? qg$ «ro ??i s? 

*i¥ *m b to tootc?? 3Ftc*i c^t^ to? ?j?qt3 cm ^ i 

AeB TO? 1??C? TO? fall TO? 

I 

S—»«r ^JW *Olf%C»RI ?WSR 4tf? ilr 



•Qio o 


•fwM 

?E3 SJ3 ^fvs A 'Q B *lt?tU53 ^1 ^3^t3 ^R 3iH fo3 
TO3 I $|fi> FPTS §*f3 5^(5 TRR 'Q TO3*93 *tfC3 , W stop 
3^ ®&3l <33*R TO3 I VD^ stop ^IS 5 T V C3CW *1^ to 
*r$i 3t3 i 3« A g?t« *rr ctr^i 33 i 

*RtR3 C33t3 W *TC«& B *tt3ttf53 •tfCW* vfts 5tf*TC3 

o r i 3*R B *it5tc<5^ •tfcw** *Ftc«i *Rt«3 *f^f 4m c*ft§R 
'W faR stop 3f% 33? to or 43“ TO33 3J33R faPffl 
3tC*R I «lt3t3 B rfqtC'SS §*f<? 3FRR clf^l 33 43“ (2f3C3t^ 

*rt3t^3 *$C3^ +$?A\w §mc3 to c*?:*r i 4C3 finite 

(reciprocal) Milm 3*11 33 I 4*R 4> $?&t nt3ttf?« ?33 3ft x 
fS 33 ^ TO 3^/1 'Q / 2 CW 3 33, TO x * * - S^ft? 

/ j t >j 

3$ff5 *fC33 C3W nfiroW 43* ^5T3 *f5 3§C3 3(53 C33“ 

i (r + 7*) ^ ^ CTOt^ 

4^ nltet3 $!fB TOC 6 ! n*R13 3^ ntC3 s— 

(» 3t^I C3^t * 3(3 31f5 C33 *fC33 *|fi 33 TO 31VW? 

3t3t3I 3f3C3 'S *1^3 C3*f 3fte 3*(TO 43* fillteftc* 3&®l 




fear 


*K3f3 C3^t 3Rt$3l ftC3 I finite 3tw^ W*\ ftc*3 

C3C*13 81^91 3l%«l3tl33 33**1 ^ ^nwtfte \$Z1 I 3R 3*3 <2133 

S^I 3^ ft^3 ^13 ftc? 3t33 C3’f-^, 3t3^ "1^3 C3’l- V. 



“TOT CW 


< 5 to> 

(O (Personal equation)— 1 

wftTfi stop satire fwi »nr *if? to 

to arc <®f^i i cto «ral qt* ^tc^l c*f - ; i 

^ starts mm ^f»r | ciw« 4^' c*tri« ^ 

^9J ^ T v C*IC*3 I » -- 5 >o--tV CW'Q ^ Vlrtl 

TO Hlffa, /j fa?J ^v£|^ ^C«fJ ^ ?^f3 vitrei £5f«l, gC3f?! C<ffi fasW 
^$*f ^11 <|Sf 5$fll^s 5tC*l ^t^I 

*&F5 39 I ssfos C§*T^t9 wflR 

^TOft ftfw 39 i pift *tt?p(:? *t^ c-ft^t? ^!S Ttt&aFt*TO 

*TO ^tfW^ 5jfg^> r^j , ^£9 *f c ^ <«tC3 

39 I 

"tni? W o‘Cc^ o^'8 fai?t3 <£jf$ wc^cs fa^l 'iofr'i atfe 

I 

3° I *lCW3 *?v\ • fafefl ’iflW 91^9 m* ^^1, 5t*t 'Q 
C9*t fa<9 9f99l ^:—(0 9199 

5fr *tf99^ *n:^9 C9c?f9 c*t^ 39 *i 1 (0 «rc9ra c9?t 9t$9 

^^1 >e *w 9tre i (*) “Iot C9?t 9t^9 9tc$ i 

(s) *tt9f9 C9?t o°Cc$ « fi9 91^ fa: «jf^ i 

Regnault *tfWl *fa9l or«Tft c9 £9*1 (loud) »ft9f9 ( 991 C9l9t9 
■2T5‘« fatWCT* “P* ) C9*f 9tf?9l 9t9 I <399 93HTO W9 9^t9tC99 
<TOM Wffa9t9 ®9F *fC9T9 C99 fa<C99 (sound ranging) 9t9teW9 

C9fa®l ^Itf^ | 

* 

io I f^lfei:*!? ^3S ( Newton’s Fcrmula): fs|^ 

»|^f ^5ilE9f?I ^3[ 1 ^fU 

! “IWR C9*t ^t9^5^9 ^55*!t(^^ *9 







V? 

■ D 


^tW?t Wf* «if ftsftft^ *pfrw fit*H 

v—c?*t 

E—*ltWTO <*tTO=tf* ( Bulk Modulus) 

D—*rf*fJCT?l ( Density ) 

wrft *totpni c^-%^- 

<4* CT^ftfet* C*WTC»n! ^* 1 ? BtTO f%gsf^5 - <5lfaTO3 

*i«ifh *rc c>rs ft: *t<nni w*1 

<«rttTO? *rft^r *rci> ssts'fc ^ i 

to ^ V' *ra c*i: ft: ifjtpnr P «fts ^ c?t: ft; Bt*t 

^rfa i 5tc*ts <5*1* tftfss c*t: ft: a P *st^ Bt*t ^ i 
to *itwra wto^si » ^ c> t: ft: ^^ i 

E - c*r-us Bt^ft 

fa*f% €tf% vs?? ura^rc-sfti 


- P -V'?. 


p 

v* 


v 


■(*) 


ftfefa <ftrai «iHtpra w fwl “W ^*r sRtfl's 
^tW 5 !? ^*5 fa 3fa-<jfti ^ ^1 *FWH Boyle v£)? ^aj fifc^t^J I 
,\ PV' - (P+^XV' - v) - P V'+^V' - flP -/» . 
S5TO3 Btt*fa « *miTO* *lft^ ^ ^ I 
/. pv t? to ^ftral ^rw ofon *rft 

,V' 


.\ PV'-vP ^1 P-P 
(^) E-V'^-P. 


v 


C*t *fa sfjfa TOC^Tit ^ *ttC^ Wtdtt ftfo^fa^afl - Bf*f 




TO9 C9*f 




^49, Newtons ft99 ^9tC9 TO99 TOJ 9t9^TO9 C9*t 

ftlftfas 99^9*1 toi 99 

V- VS 

** I *itTO«i ^51 N8 Fft*t (N. T. P.) ^t«t^i : 

TO *9 TOjaitTOl 5t*l-P-76x 13'596X980-6-1,0*13,250 
«rtJT/c*r. ft. 4 

TO ^ 9t^9 9TO - D - 0 0 01293 - <£}ft *ro c9: ft: 

.’. TOro 0* 76 cm 5tl*\ 9t9? C9*t 

- ^/76xJ3^96x980 6 _ 2 80 ftt>t9 CTOra (w^) 
0*001293 

fa* o'Cre *^K9*t 332 fti>T9 «fft C^C'O *tt*9l 9t9, 

^9t* f99ft9 CTOf* 1\*W ft*f | 

l *lt*tl|tCT* *KC«tt*R (Laplace’s Correction) : 

qfasi »r C9 ^tfj %1 9 t£to to 9t9? ^t9TO9 C9 

*fft^ 99 Sst^tra 9t^9 &Pv»t9 CTO *fft^ ^ ^91 <pl I 

*T“TO 'Q ^5?TO <TO 9t9TO fe^9 f*9l 5p3 <2j9tfts© 99 C9 

9TWTO §*P^t9 *Tf99^5i 9cfe, Newtons *sf c t^t?f 99 49* 

C9$ TOC‘1 Tilted TO®TO E TO P49 TO *ITO 99 31 I Newtons 
*t9Wt? <2ff9 9* TO9 *tC9 Laplace CTO3 C9 <*f9tt99 >199 
9fTO9 TOT ^9 9p* 9FTO 99 49* StJTO TO fafas^l ^9*1 'Q 
<p$ **i C*ft* 9 J ^ 9 *TO TOS 59 J 9 tfc | 5 fJTO fs ^9 TO* # 
S59* «}9tl99 TO C9 99 TO1 9W5t*t (adiabatic) *lfil9^9 

TO 9tf99 9$tf5 9t9TO fa<39 tfJTO TOT 311**1 9tTO 9^ 
*t%9 9t9 31; C\t 9Ft9M TOTO9 TO 9t9TO ^fti *d> 'Q 
**W39 TO TOTO ^51 TO *1t9 I fa* 9*993 'Q **<593 4* 
W* *d> C9 TO9C39 TO « **S9C39 *TO9 9W$ ^tfa^l 



*»»8 




i « RR<t«i w ifimt ^$*1 ^ci> i 

^t<TC®l Boyler^*'^ «Kqt*j I 
Laplace CWf&iR 01 TOStl 

,- «* «« won wnPR <yn __«,_^* 

faftl *tJT£>Rl •attCIW* S5T*t f< ' 

(^^5* *8* *f: SMH <hQ)i Wt^Rfa^ (Diatomic) 
WOT* OJ*lt* J' = 1 11 1 ^ $$ WR Rfai *|JtW fcp, O&sigj 


V- ^* P = ^- :4 I X -” 280 - ../P-ll = 332 5ft.,*ff3 C^C^CVQ, 
4$ *l3WfaQ *fte?l ^ i 

*8 i *utOT t?H, i^si ^ ^tifsta 


cSi'S'fa (Effects of pressure, temperature and humidity on 

% 

velocity of sound): (<?) SfC*!? (2|^t3 : &F&\ 

Etc*!* sstTOWJ »nr-«it cS^tfRs ^ 3|1 I 

ftffifc 'stw 5 fjrc»ni 5 t*f - Pj « P a > 

^1^-D X « D a ^ PiVt 

= P a ” a •*• £ : --* f^ *fjft*fif 

I a v, I), U a 

5* 51TO <*R5iR 

Rs^V= V 1 ’^* 1 ^ j)'-ip^ •'• V=ip^ 


*<K §3331 ^TOfa qffoOT *tfa33£il 

•fR^sr 5? ill i 

« 

<*0 §333tf <2f5f3: ^ §*Pil3 *if*n$w *|R^ 

*ci> i d 0 « r>, o°c « pc cn*. srt* i /. stofa ftmfs^tca 


D 0 -D,(l + «u); oc-^fitwn sPrf3f*«^-. 

« 

D 0 , , < 273 + i 

d; " 1 + 2ra = w* 



. TO* m 


•& 0 <t 


*fi? o°c 'Q e c to* c**t v f * v 0 ** to 


v.- T,. V4s' 

••• £- V¥f- #• v.;:-t.t. ™*..i 

(absolute temperature) 

C 5 !^ 5331 3*f3J59T3*!f^5 I 

c*?t *tre i 

r ( v T ;= V>SH •.*)'-( »;.<&)■ 

( 2 y a ) ^fsI 9 3 TR 

•*• V,-V 0 f 1 + 5^;) J=:j32 ( 1 + r ,{ G ) " :ij2 + 0 (;u 


CTOCS 


^t" S|R5 t °C ^v5l--fftsc^ 01 C*t: % '<1 2 ft. 

*ft>3 3? I 


W Sl'S'fa : *1*5 TO’spI *TO *** ; 

*M* Wf-0.62 *f** ^t^=o, | Sfsfpl ^ * 1*5 

*RtS ^ftt* ^<k TO* C*?t 3tfTO , C*fe TOM *}*ps *l*f- 
C*?t C* 5 !! I 

*<T I W TO-C^ta 3KC»ft*R (Correction of 

velocity for moisture) :— 

to *3 V„, - P ft: ft: stc 9 ! « *°c <§**TO TO to* c*tf, 

V,, = 760 ft: ft: 5tE*l MS Pc &FTO WP *1^ TO* c**t, 
D m - P ft: ft: 5tcn 'Q t°c TO *t** 

D (l -700 ft: ft: 5 lc*f e t°o &pTO w * 1*5 *Rt^, 



'SICJR T* *°C ^v5f? 5f*t, D m = 1 *ra cm ft: 



*r*rt< fassR- 


^1$ ^ P fa: far « *°C^5tc*i «^r-i^s c>rs f^: w^flpr 
(P-/j fas fi|S 5ft*t >Q f°c 'GSR +1 V CTi fa: ^MS/fa: far 

5tC*t « *°C fcvifa 'GSR I 

*TR3l Wtfa Ic.c. stfhl« <5* - 0 622 X lc.c. Vf? <5* 

^ftt* *tor ’tJtt’ra vtf* stra viftritfw ^ i 

/. D ”“ Veo * 0,1 + °' 022 *Tw * D ""76Ti (P -'+ 0 ' 622 ') 
-^( p -0-378/).. .(*) 


V, 


. /76ft xD m _ A / 
V Pxl) rf V 


P-0 378f 


V 1 - 


0 378 


V d -V CT ^ 1 - 0*378 j? 


f 

P 


K* I RSI ftl ‘Stitt*! 8— 

Hydrogen^? C^Itt V h = ^jy- oxygens C=Rtt 

v°= ^R1 ^ faf-tl *toR <srewrc r ’RR, 


$<! i 



$tc*f Colladon 'S- 



fgaj 

Sturm CSTCR^t %vn f^5* »inra tfR ftqfa't *r?R I » *rfc?F 
WltCT ^ itTR TOTl VI l C=ft*R 





iw ca?t 


'i9# °t 


W (gun powder) ftal "tar C*tat«fa «ra 

^afv® *rtw**t* ^a ^ c*\$ ww$ cat c=ft*ra ^fcsra fa®* 
*WfV5 vfl*f& a*&Ta «lW® **1 ^ I ^* 1 * *ffof** 

Ear trumpet sfcq? acaj atftal *faf C^faa cac«R I ^c*l 

to ftal «t*f *fai "iaf-ca*f atfta =¥<11 *a i ca*n ata ca 8 °ic 

fca^fa ^ *R-Ca*t >8«« falfa fiffa cat^C'3 I ^ >5i^ *J5 

^cai ^tcsa at^tcaj ftaifti^ ^a i ®?c*i *t^-caca* vu sita 
atsre *p*f-<^c?r* s m i 


$> I *ttf«tfw 5 


Vco 


V vr’I* 


vaatw ®rc*ra a^t* -1 ^Ta «rfe a: ft: ft: 4as ^-^t*t ^ta^atar 
(adiabatic elasticity)-2-1 x 10 10 a: ca: ft: 


Va>- ^-° = 1449 ftfcfa < 2 fft 5 Cant'S I 

i 4foc*ra *rc*rj »t 3 *r-c ; ^ % -ra can i 

*«a*iM ^a *1*1 c«nsta ^caa ^ftca* *t^r ^faca * sicaa ^na ann 
atftca $tf5 aa? cntal ata i stanfS acaa *tfa ftal *afca « 
at^a fa®a ftal *ltCa I ^ TOW aiaata Sftal atfaca C^ta f%S5a 
fail "ffi-wt ftainn a*al ata i 

nai at* ca d - ^taa Mj v.-asftcaa acnj "laf-caa, v-ataa 

acar *faf-can, f-s&# -tcara ncaj 

t ” v ~ v v * ^ ^ ^ 1 

atais (Biot) ^a^ft. c$ti> c*ltata (cast iron) 3*1 *la *1* C^t^l 
fal C^tTs SO ftisfa fft ^ W «l^v5 I 

ac^a ^ftc* a*fci arata i <to fa* *tar c*rtai ata, ^afB «hf- 
*$w 5 ic*ra sw fan ala i "lar-^w c^r?ta aai 



fcofc* 


Wf 

f ^1 *tn i 'e c«Tt^tw *for-N©3t9f3 cnTO *ft«fojn 

C*ft^t?I 'ft^J cw^l ntd V« C’TC^^Q i c*tfstn 

"Tor* cn?f ^tarcsj Vj >e v 

• '. V-vs«oo faftil/C'it**. f%l $?\ fa ^ I 

K ®° I S TO *l»n fan 

3n *TO s?Rfa OtH V- VjJ ^ItR Y 
v*)^ D-^R I 

t**tfren Y-^i’a x 50 >» < 7 i: fa, D-Vm© aitn/n^ 

CT: fa 

.*. V — \/ — S X i0 * S =» fr *fa>tn cnt^Q I 

y ^ 'Jao 

*©b i ^fet*( “tc^ra c^sf: (*) s®ttnn ^ww 

*forn cn?f fsi*foi^r *rafa ntn nfa® ^ntts i (^) wn (rod) 
^t^tnra *fSw "Torn c^t Kundt ^ *rafa ^snttn ft<n ^i ntn (*ic* 
^fas ) 

I «fc^ ^T$ S (*) ^ W*1 ssn*f « ^f$R 

■ICTf® Cn?f C^ I ^9J CTO W31 
TO fal % ^fa© *ft$ I cTO nl nt^n cntc^n ^*tn ^tra 
*rtc<s ^t5^ *Ptto cntu§ *tfa«i *td* to fai *f^r w 
ntn f^i *t«i ^t^ni sfe«i ntsn to fart *1^ ^Hl ntn srl i ^tft:^5 
*T«| F<I ^ss c^til *£Cnn «ftf t fa^l COTltfH 

“fa **& V(1 nM I fal ^t«| §fcf$nl "W *TCl ntn 5(1 I 

*Ci|* M fa^l wfatta ^ fififil «IW5 

5IC5R 9ftnr c^it^R vd^ (Sim ^r^itifi 'si 9 !?! tfit^i ^tc«i an 
^<K wc'sn ntni ®^n *»i w ^cnjn ^cnR 







w| ^ i f^ar fart ^ nom »fer *rai qtt i 

^ w* (stcthcscopc) «t% fc 9 !* 5 tf*tt 1 *TC* I 

*H« ^f*rca* *ict qgfe ^6 ot *rcwt*f **fi i fcsrfre 
yf^cra f^’srt'T sretro »n*r 'Q "Wto “W w ^1* t 

stf%*rtc*r ^f5 <2jtftOT ^<n.^R©t*i 3tfac*( *r "W 

^t%<i wi ?rs 5(1 i 

fat) Hydrophone s 3 5R3?[ ^ ’‘l^ 

ts^i qts i ^ *rc33 ^ft^K^T ^ *t*tw, mn f^rofa® 
fa^*t*t twi gsjffas ^ stai ^ i $?tr3 wm w 

f^f^xs ^?pf5 Microphone <sft^ (reciever) I ‘Kt?£^S ’IP? 
^f5. ^ittCl qfis? *|<T| (diaphragm) *TR«F I ^tfast 

^T^TS TO I m 


>®'o i «it*fjc:«r *\r.^ c^it s 


*IJtOT (N.T.P.) 


C^t^l « *Ft5 

4 o o« f^j; 

^( W ) 




fci ss 


SSfal 

O'so 0 faj 

*fa§tcsR — 

S*** 

$-*rre 

o«» fas 

*tfTOR — 

Oi-Js 

3Tfa 

oo-i#o fa: 

(t°C)z* 

i«5>o 4-0 «c 



*>$ i 

vs I (Wind and Veloc 


of Sound) 

<sifarai wfare *tt$ a\ st^ni to* ^5 

srI qt* ^ srcR^t fa’tftefa:*’ tp c^ip TO^t^r 

5(1 1 ^t?«i iww tf* i 

*tt^ ^ti *RtsfSl ^tfro tot* w* 

<3W*p TOtc^ aratfas w 'W ■t’Mfa 8 

C*ttTO* *Jt*rtC<fa fa 3 * - T4, "JC^R ^331 (intensity) 







*f>ral *mn *•<> *fw ^c*-re** sftarei 

>•• *tw qj** "R3T* 5^R«r ^ | qfa *l\Z* <®t *1 

*fe*r «pr «c*t* toi *$n 

«mtf^S ^ I (iiv f63T) 

*><t i «tt^3 s *M *rw 

*nr ^rfrorc* sstsi ‘ftfs ^rt5 *ct t5 ^^ 5 H w i ^ 
fir* »ro s>Rl ^5i 3t^ *rc«i c^ «r* i 

♦fffapl l >W fas 5$fa* $ffB *rt«9!l C*ltSt3 ^ A'Q B 



*tC*M*f&T5l5| 1 T«wfB 

viintc-r 'e*it:n qTstre 

*rt*3 *tc*r* in^i 
c^ ?? i T ;ic®ra vu^fB 
ftning fork m I 
A ^ B 3c*ra ^ 




*t®l 3N I qfa T-W* 


titfi^l ^t^firc^ »ifiin 3t<r to *f* fir* cto *t* *tfroE$ i 

>®fc I "Mr C^t*f £3* fa«fa (Sound Ranging) 

TO *3 S f*^ vH^ffB *tTO I »f* sftfl *tHtCSW 

<*3TO 3tfis* 3$C3 I P 1; P 2 , P a froft ^ ^C3 wfvs W I 

<£& fTO *tC3 *t* C*ttt1 3tfes5E§ I TO *3 P ! *TO P a Jfr 

*t* > CTO'S Otft *1* SPt-SP* = 

ii.o ^ fiftu I ^ p 8 c^ »|3f C^'fesg £ CTO'S Of ft 

^9| I TOdNSPi-SP.-M. S&I SPi-SP^ii®* I *%*&' 
cm 1 ^mic^s fa^v^fB < 13^3 (hyperbola) §*ta *rcfir 5 
43°v SPj-SP.t- 44® fl> *t3 4*fB *l3t3C<53 $*13 *rafV5^43 
W1 ^t3 CT vfl^ *Rtf8 C^Wt^ C^ ^f33tC^ C^ 

i ^cn w% mm ^^1 m < 





51 WS A man sets his watch by the noon whistle of a 
factory at a distance of 1 mile. How many seconds is his 
watch slower than the time piece of the factory (V. of 
sound is 332 metres per second) (P. U. 1941) 

*t**fffi* « TO 5HJ S5t*1 9J«R1 

TO mt I TO I 

/. i *|C^ TO W - 8 V<t CW'S 

.*. ^ 8 Vi C3f1 I 

^ I A piece of stone is dropped into a well and the 
splash is heard after 145 seconds. Calculate the depth cf 
the well. (V —332 metres per second). (P, U. 1919) 

^ ^C*t* *f«hl>5l-* fafct* to-/ 

TOSTC *f«f Kiv yn elites 

-(s'st-Owc^ aim .'. *-?lw «n Vxto t — V(yat-t) 

HUU x-igt*. ( *• y CW ) 

/. V\V8<t -J)-lgt* .'. ^(i'et-ZJ-^xavixP 

( TO 6 ! g-3» b-i fsj: ) 5J1 SO* X >'8 i -««*/- 8*9i* 

T| 8’3>/* + 00*/_ 8tr>*8—O .*. /—i*8% C^S 

.*. *f®hrel tf-o®*(> , 8«-*'8*)-«'0*X , «»-3»’9«» 

fifera' 


«rtH 

1. A atone is dropped into a well 240 ft. deep and sound's 
impact is heard 4*1 secs, later. Find the velocity of sound. 

(D. U. 1929) 


[Ana. 1044 ft. per sec-] 



*nrt< 

2. Explain fully how the velocity of sound in open air haa beer* 
determined. 

If the velocity of sound in air at O'C. and 70 cm. of mercury 
pressure is 330 metres per sec., Calculate the velocity at 27°C. and 
74 cm. pressure, (coeff. of expansion of air—0*003665) (C. U. 1936). 

[Ans. 346*3 cm per sec.] 

3. Give Newton's formula for the velocity of sound. What 
correction has been suggested by Laplace and why ? 

Discuss the effects of change of tomperature and pressure on the 
velocity of sound. (P. U. 1915 ; C. U. 1937*) 

4. How will you determine the velocity of sound in air ? Will 
the result be the same when strong wind is blowing ? 

How will you eliminate the effect due to wind ? Will the result 
be the same in summer and in winter? Give reasons for your 
answer. (C. U. 1931) 

5. State the law connecting the velocity of sound through a 

gas with its densily. Compare the velocities of sound in hydrogen 
and oxygen under similar conditions. (C. U. 1912) 

6 . How can the velocity of sound in atmospheric air bo 
measured ? Give any two methods. How is the velocity affected 
by changes of pressure and temperature ? 

(C. U. 1917, '37, '41. A. U. 1945.. '46 Cf. P. U. 1921, '30, '40, ’43). 

7 . Indicate how you could find the distance of a storm by 
noting temperature of tho air and the interval between the flash of 
lightning and the sound of thunder coming from the storm. 

What evidence could you give that the velocity of sound is 
practically independen t of the amplitude and frequency of the air 
vibrations. (P. U. 1934). 

8 . A cannon is fired from a station A at the top of a mountain 
and observers are placed at two points B and C equidistant 
from A. B is at the top of another mountain, while C lies in the 







valley between the two. Assuming the temperature of air to fall as 
we descend, explain which of the observers will hear the cannon 
first ? (P. U. 1922) 

10. An observer sets his watch by the sound of a signal gun 
fired at a distant tower. He finds that his watch is slow by two 
seconds. Find the distance of the tower from the observer. 
Temperature of air during observation is 15 °C and the velocity of 
sound in air at 0°C is 332 in/secs. (P. 1J. 19,39). 


SjtWR 'Q £lMg e l 

I 'S *1^ l (*) 

-t^r ^<i9f ^5^ i («u & 

*fs*rl htfafw I (?t) 

S53W ^ <2f5«, CWCG ib-^ooo I ^ 

CISC'S ^Tfaj 5i«« 5jn> | (VI) ^ C§tl>, "iCTf* 

v»S3?-btf J t5 TO I (v5) ^ Citfl ^t<n 

<2j*tfTO w I ^ <rsI*ft*5f*TC* «ltC9|pF « 

(light and sound rays) *Z*\ I ( ^ *{\Z*\U ^1 *t*f S53PT 

TOJTO& ^ ^ ^ c^fsT >1# Rill ) (5) *tfC*lt* « "W Vs$isf 

«tf^p« «tfsa^ ^ifV* 'sw-hz'trt foitfc 
*tl<*ra «,5 j ^ i toi "TO 

«lfWW * tflf^RlTO*! ^5 TO ^«?| 5t^ <fTO V5?I®f*T 
Vgcf I (§) ^tc^t^- 

^ fiffll m> fwl *ltt sfl1 (s?) ^tc«rt* * 1*? 

^ I fat) CV& <$TO- 

(3C<?0 «rtc*rtre3 *ftr TO j 

*!># I TO C^I TSto ^ 

i ^**fat* to ^tto ws s>j>to §d i to ssto- 
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*nn< faro 


faTO *r*r to fai to i sss^frcTO *r*f f*f<N 

(sensitive flame) TO1 *W1 TO :— 


| $i*u*LKfZ 
flasn i* 


*fiWl : B ^ fail »ftr *rff*rc$t 5 i A yfr itJtow f»r*n 
3ira TO* (c^tfc ss^-Mra ) “m TO«i cTOl 
qtfesW faTO *TOTtTO c^"t CTOTI TO I 

(tip) *\m to if^ to, i 5 ^ sss* 

to w to ^ toi nt&*r 3tfro« 
TO I TO 6 !—'TO ^r? ^ ^ 

*tfTO TO I TOa c ^ (>■« c>j: ft: 

ii ^f*isi &i 3tfro to i c^tfc ^*r-btcTO to^&i w 
«TO TO=l TO l 

^fTO TOW ^5^-bflj t? c^tfc ^f5wi iw *tSVTO 

^5Tf ^1 TOW ftTO TOTO TO TO l 



'©* I TO*** < 2 tfsR**TR S 

(^) <2tf^5*p^ \TORi % <st*r (Stf^f^iOT ^a» erR^ra* 
sscto c^apro ^TO c^*r to 5t| i to-'5TO ^cto- 

^5TO^l CTO TO* TO! TOTOMJ (audible) TO«P-i^ 

&" o*® ^ 3* I 'srtOTR-^ETO vsw 

-—- -- - ----- w ^ I ^54* ^TOTf* 

}fcX i® * «*» X 5* * 

TO 1 *! "W-WTO StfWTO S5*! |TO* *WTO I ^tTO 2ff%TO* 
^ ^5^1 w s\l to i ^ TOc 6 ! c«r«TOr, ntcsw ^tf%, 
’ll "R to«p erf^*f*r$ to i ^tE^rfc** wrcro 
To *R ^*TQ v£|* TOW ^3T TOfe® ^C3[ 

S3TOW fitffo TOJCW 4|tf^Ffel fWl^ 

vsivn ^rtft^i»i ft^hi ^f^aR 

wfinrt TO i 



"!W 


M) *wi <5t*i s 

*tlWl SAB JlWtft ’PRaf «tf^ps^ C3f^ *IV5fC^ ^T9ft« I 

<4*® 51^1 C’Tt^l *c t*f1 3*1 T X C? Jjf$S5 c W &U 

ftfwfc C^PtC 6 ! « I *Rt* 4*$ <8^**1 
T fl m ^tC^ T a 

3OT (axis) C 

i Tj =rc*ra D «rrc« 4^/5 
^ I T-. siot* E «ftra 

'Stto T a c «ft«CT % 

stto E «rr«c* «rfc^ ^rto 

*TfS tfStro ^5 -ffi ^55 caita 

c-rr=a *ni i 4 $ ^ to i2 nq 

w cmsfl *ftr s*t** to ^tos «far <TOf&,*tfi S i 
^ *w firal C frot® ^tito >e eife^to 
T a to to W i 4<R *ttto Office :c^ri *rft a :— 

(?) c?N DCS T x ^c*re * <sjf%5TC CS-4* 

TOJ^fis c?m ^ fiifew* c^ti SCE T a ?c*r * sito* 

SCs cffl q>rR i 

(«0 t, « T a ?? Mk *rfa) ^ 

«(fTO^ <TOfa? I 

(*t) ^£*1 <2|f%?a|i* : 5$® ?TO»I H 6 ! BB' « CC' 

^ (co-axially) 3t<f I BB' W*fcl3 

«f*ffa c?m Fc<$ 4$f& (of high pitch) tfli 3We I CC' 

rfm TO£*t 3^33 4?fe PW1 (sensitive flame) v$to 
«to TOtfal cifplc^ C?t* PnF'ro F«tft I F'fa*^ CC' 

ntfzw C*t?* l BB' itfc«R mu C?t?»l Fre 3tftTO 

CC' F'ci ^ ^ cnRi i 



*5*K fsc? 





wf 


^t«l BB' I 5 * Clftl *Tft 31 ; 

* 

C^3 ? BB' *Kc«f* <2ftt3 F ■W-ssiW ^1 BB' tf'fc 6 ! 



<2|f^f%^ 3^1 JRfiWfa ^ 43* *Rm<rt*T 3lWg CC' 3*ft«| wfas 
** 43“ «afwf»i* F'ro c^ah^ 33 i c^sj F're *t*r csrf^ 
W 3ft i 

W < 2 ff* 3 S*IC*l 3 S (*1 ^irftfrcr 3^33 feg 3 ^1 (pinna) 

*(E33^1 <33^3 i f§&33 ^ c^s)^ ^ i 

“for c^ta cntai 3ft i to* 31:33 *r* c*rt3T3 *s wfatnra ^tc^ 
^E* *tC®fo f*t§W C-stt^T *f~33l I ^tC3i>3 s$t^33i*l 3*ft«t3 3^5 
*t^ *f*3l "ftr-ssira* *tc«ft %^3 ^c* c^aft^N® ^C3 i (O 333-3$ 
(Ear-trumpets *ftrl 3t53 C3 3E$3 3fttC3J *ftf C-ttC^T ;)> *<N 3*lT3 3*r 



*«5TC ftn 


(speaking tube), Wl'e’l&ift <[^ C3f33f3 (Sfffe 3E$ (stethescope) 

4*f5 $t*ri c$i$ 3Ttc33 3ft»3 =ra A 3tE* i 4*%* view b 

3tE3F I &TC* mouth-piece 3E*1 I Mouth-pieceS* *[E3f3 igvife 
■sc* 3t*TI 33 i *ftr-^3«r 3E*ft f^TO £f*3l stfafa* §^t$3l ^1 *tf*3l 
=^3 fsw *tt*% 3tf*3l 5rc*ft iftof «ra33S5 «rfo*f?re ^i ^*ra 





c fan ^ i c 3 c*r to TOt*r cwtra croi ^t* i 

(*) ^ t? (parabolic) tftfWPF <*rft*F I 

tTO *TO C^fTO Wl *t$T|f| C1& I $tTO TO'Sfa <Sffo- 

3tf®*fsre 3^1 ^i^t^rrsi c«ttv5t^ TO <ro*f to i 

TOTO1 fa*5ffTOTO<I frofr ^ vij^’t <2tf^*pF I TO3 tfal 
©t*f <ii ff«rt of^t^ w® 3 ^ ^ i <t^f®i ^ cstiTOtf' 

sttfro cTOOT ‘sfraf ^c® *t^ ®*sr «if®*fs[® ^ i ot 

*tWl tjJT^l TO3 ^jf®5tsl (interference) fTO^ TO ^ I 
^ (8) <2|f%SRfa (Echo) :— 

(i) <2f[%«flfil f% : 4jf®Jflfa TO3 I Wft TO 

CTO ®5f ( ?1 Ti ^ta OfTO*T ) *§C® <2jf®*?f*l® 

OTtt ^f<l ^TC 4 ! ^vlTOC^ <2tf®^fa® SifetflfiJ 

^ i «P*Pi ^ *tTOF TO l 

(ii) <2if®WfC^?l ^: *«fa * <flTOC3 

^ I TOt^ 4 !®: cwTO? t5 TO§ *P*r ^fro ®t*fa 
TO ^tforl c^c^ fa* ^1 % ^Tfro cq TO c*i *P*f to 

^i> fa* sifro cto sro ^i i cto tos «i$^f® toot 

*ifTO ®‘t« T V cTOa *ros site* i >i*ot ^ 

*f*T fa^fi (persistence of sound sensation) TO I 

^® 4 ^ T V CTOC^ TOI TO 4 ! ^tfTO ^faOT CTO 

f® ^ m i *P*K^t ii«o rf/cm qfro -jV cwwj 

*f^r >$» TO, 4 4 # ^ qfa *P*f effa^fa® TO1 ^t*T 

eifa^fa® *f^f -5 >t c^c^^a to TOOT TO 4 ! c^TO i c^3f9 44 
^9 CTOa CW'Q^t^T Sltfro 4ff^«wfs{ cTOI ^t? i 

TO^I ^ CTCTO ^t5f5 ’ivfnc-r^ (syllable) C3*l TO 
■^55j^*l TOc\ 5 *ftf?i 3TI ^ to« 4* cTOca ^tsf5^ TOs-r sfar® 
511 ^t^tORT tftn ^BBt^ 4 ! i cm TO ^®*<R w 





TOttf fmft 


TOM fostro nw’fc tot qft , ®rm S5T* 

"'i&sto cnr^n ^ti i <*& s tom «rf^w^ 

>>• ^ ^ *t*n wfa, *tro f c*ic*ra to 

i * a ito tom*® $> 5f*ra tot s©t?i ^c*i etfssw^ 
^ | o^*t fTOtfa* (Disyllabic) *|CTO 
erfaw** sjh w **• ^ « fss^tfai^ 
(Trisyllabic) Itfj s?3r »«• ^ ^Qfl TO*t* I C^fa -TO* 

(word) cto tokcto <s;fa*aft to& cit^l *rti 

c*ft »ro w tom «rto wa «x >*■> 

ffe ^tf*M cro totm* «ife*afa «*ft cnt=a i 

(iii) <2if%*flfi? cm *rw • to ** c*u cw 

^5 >••• TO ^ ^ I CS fat* ^56tf^ ^<*1 

«|f^*8fts5 ^1 4* CTO'S eitffa I 

,*. TO-^5** *» <7ICBC'S * X *T> TO 5 * I 

.*. c*st-w« 3jT> I 

(iv) <2jf^WfiT Ciat^ (Series of echoes) : ^ *1 ssretfTO 
**[ si to toto artsfro si to* 

toto c-it^n *t* i to* «ito ^ TO f*fc* ctoe* f%“*i f*f%* 

fc*p^t* *t^s* ^Iro arfsPrs *|*i s ctoevq* itTOTO* *wni 

to *jvrrc* wwfii eif^fa to*c*i (cro* *Rft 

rumbling of thunder) rtfal *Tt* I 

(v) <2tfe**fro *rteto*j *1^ ^5^5 ^*$1 s 
(Depth sounding by echo). 

TOPW ^TO* Wfafa CTO Wfaftsi* ftTO*f sf& Hydrophone 
(microphone f*tTO ) 3tfTO C*T'6*I TO I Hydrophones fsd> 
sl>1 <&$ *TO f*Wt**l ***1 TO ; '5*lt3t T * ! microphone^ ^f5 *f^f 

*1fe$1 tfiTO# « fWtofi* TO? ^*1 fiCTrtrw 



TO* 'e 


**9 


n^r i ssf^, ^uaj^r ^tcqr ^ $|f& *{Ffr* to srffl 

*t* I TO ** t^\ /T I TO TO* C*lf -‘81 >8 ^/c*: i 

.*. **S3* if^hrsl-AV^-x/.-voeix* i 

Ice-berg4* iSnf^fo *TO wto TO* fiff^W 

*f*Wt* *t*1 TO*I *t* I 

1. A man stationed between parallel cliffs fires 
a gun. He hears the first echo after two seconds and the 
next after 5 seconds. What is his position between the cliffs 

and when he hears the first echo ? (A. U. 1919). 

to ** TO* c**t-V, «w * fosfa »j9r^re t?Kc^^ ^** 
— a « 6. 

«w* to ctoi *t* .*. * - - .*. v- « 


foSto 4 CTO'S TO CTO1 *t* .*. 4 - ^ 6 .% V - £6. 




W? 

e o 


* 

t 


^ ^f** toj* f*ro *; * *c* i 

M 5 *-^** «m *1 fall* *^*i t*rat* $^fB* c* c*fa 

4*f& ^$)$*T* alfalfas 

.'. $sf|* 4 + *-l CTO'S *t* 3$C* I 

2. # An engine is approaching a tunnel surmounted by a 
cliff and emits a short whistle when half a mile away. The 
echo reaches the engine after 4\ seconds. Calculate the 
speed of the engine assuming the velocity of sound to be 
1100 ft. per second. (L. M.) 

TO ^* 4fi?C3* 41** ^*TO - D, fa£t* ( c**tc* tHTf* 

4ifa*tf* cTO c*H )-D x , *}£** 



•PfNf 


o 


DC-£ ^ i 8$c*rc*t3»R wr >>••*! 

-854. ^ ^SR .*. DC + DiC-8940 .*. DxC- 8 »«* — 
*^80 -*»>• ^ ^ DD X — (**»3® — *Oi®) -vD«o ^ 

DD X ^ 8$ C*!C*C® .*. 4faC=TC 

C’K^Z'Q - 4 ° 

8° I »f^ <53C5?3 C*tt*3 

'Q <£$;{ *f?fC«fa t§*fa S5*f %$U5 

*p*r-^<w $$ <st*i ’GWf qtc? 

*TCTTER 'Gift >t5t5TO*f 3f^Ff*P5 ^ 'Q SE3^*R ^5?W 

^ fai ^ fVsTl f^©hr 

?rtoFi qfw sj^s* ^ ^c*r caf^Pn® i^r efffc 

*tf?Rf^ *3 <5ttfK ^3f tff^pfavs ^1 ^CT 

*tnrafis\® ^ v£i^ ss$«?r 'sw *rnraf^® ^ i 

effovfa'S <2f?fo ( f^sft ) *HTOT ^n<T 

I 

qfa ^zm yz*t w# ^ c*$ WK fw ^ 

SstSl 3^*1 CT?4f1 ^ C*l tfjfwfin® “f^r ftff% ^ 5fl, 

«jffe i f%* ^C5R c*m ^tn ^fir c*it*n ^ csf^n 

<^l *l^f <2ff fo n^f^S *$STC$ I 

qft spiral *gfcora «lt« *lcfo TOP <5rrWR spiral 

<*& c*it*ri «ttc* «rfai (push) ffai *iwtw s5?w fc**ra ^rsr 

q% tfttCV ^9f ^CStR I ^f^F spirals stt^ 

(pull) ^ ^ ^ «ic^ ^sr i 

^fw Spiral ^ ^ <2jt^ c^TfsTl ^tC^ ^ ^ I 

< 8i I -^53C5f^ <2lf%^«l (Refraction of Sound Waves) : 
W *i)¥ ^*HI ^ 

^ i s& ^m*i, cw* ■sifwni^i nc^r^ 



»r^r* 

eifeTO ^f5?i 3tE^ i ^rfE^ to <3 c3 

llTfiq 3tf33l 5E*I *TOT C3*If3'9 C3^ 33*3 ft 33 2tC^I I 

*I#NfI 5 43tf> Carbon Dioxide *£< C«191 <sitff%3 33tE33 
C^{ ^ 1 Carbon Dioxide 3t^ "stEW 33^53 I f^t<i 43*ftc3> 
TOt9I ij£3 43^fB C^tl? 3f? <Jt3 43“ f33#5 43^ C3313 

^3" 43^ 35^ 3!3 ) 433 3^*1 C3TtE3 *t3f I 43tE3 

33t3 C3*pfi> $^<3 lens 43 3>t5r ^ftE^sES' I 

^6^1 ^ 3tp 33t5 3t3 *1T3 « *§B5v5l £TE33 ’ift'® 33fa 

?f%*rhM f*C33 C33f|t3 &P«1 ^3 *9J ^ftft3 ft^ 3t\&P P 
43“ 33t* *fart 313 fol ^*lf3f%^5 3tp 33tS C3 1 2 * * S tl ^3| <ltE* I 

^3t“ ftE33 C3*tt *13f ^3«f 1*3*1: §33 f*IE^ eif^^ 3^31 3t3 I 
^t3 CW.3 31 I C3^ C3*H ^E3 *T=if C3^I p E*it3l 3t3 31 fV^S 
3TE3J ^3^1 6 ^ fpfte 3ET? I 3lE4 3tp §55^1 3*ft3l 3t3 « 33t^ 
3tf§3l 3t3 §*lfafV® 3tp 33T* ^EW ^3 ft^fo 3tp WU C3^l 
33 I C3f^ *t3f-^33f 3 §En» §33 fWE^ 3R*f! <1^3 3t*fJE3 

«fE3*f ^E3 43“ fifE^J^ <SE3 3RH: 3lf%Evs 3lfaF5 

3[Pt3 ^jr.h ftfel ^fE3 I ( ^3llWt3 ^>331 3*3 ) I 

^E33 «f3f 3TE3J "3& C*ft^1 3t3 I 

t 

1. Describe an experiment to demonstrate the reflection of 

sound. (C. U. 1946), 

2. * What is an echo ? (C. U. 1946. Pat. ’47) 

Why is a succession of echoes sometimes observed ? 

A man fires a gun on the sea-shore in front of a line of 

cliffs, and an observer, equidistant from the cliffs and BOO ft. away 
from the firer, notices that the echo takes twice as long to reach 
Jiim as does the report. Find by calculation or graphically the 
.distance of the man from the cliffs. (Pat. 1922). 



fast* 




3. Explain how echoes are produced. How may the phenomenon 

be used to measure the velocity of sound in air ? (L.M.) 

4. Explain the production of echoes. An echo repeated six 
syllables. The velocity of sound is 1120 ft. per sec. What was the 
distance of the reflecing surface ? 

[Ans. 672 ft.] 

5. How is echo employed to measure depths of oceans ? 

(C. U. 1946). 

6. A man standing between two parallel cliffs fires a rifle. 

He hears the first echo uffer 1J sees,, then a second one 2^ secs, after 
the shot, then a third echo. Explain how these three echoes are 
produced. Calculate how many seconds elapsed between the shot 
and the third echo, and calculate the distance apart of the two 
cliffs. (C. U. 1944). 

[Ans, t —4 secs ; Distance-2 x Vel. of sound.] 


(Resonance) 

8*. I (Free Vibration): ^ 

^ ’ttre i ^ to* 

^ i ^ *wi *1 to* ^'s 

dflfisz 'Qtn* i *rtnnFNw to* 

(Natural Period) *t*I I cfcfTO *1 Tuning 
fork *4* §*t* **fk*t |$t*1 I wmz*? 4** 

*fai ^*1 firc*r artro i *pjrara ^n* 

«4fC^ | sflfa qtc* i ^ to* 

tfifaOT <9** *|TO *f^tfro *ltrwt91 *1 *T«tfTO I 

8^© I ^P*»UC ( Forced Vibration ): 

to ftf® tow *i* 4*^ ?r*ra to 







^ (periodic force) l vi& PP& *[m& 
TO* TO I CTO TO C*U aftVt *lfpsg TO tftmtpr 

^fro mP^ro $ tou *i%to tos ■m^tp^ ntftTO 

Pf^s* «ito Psrc *Wwfa *rcprfc* *fTO 

fa% *ctoto ^PsPss <5tre Pf®* Pstra $Prb *b <%*£& to 
TOffc* Ptsft v*TO ^>ro ^ 

PrI *pPfj ^ww to® aftja* tos *ittoTO «nprfc* <?fro i 

<4$ TOTOCT Tl *lTO«f TO*fa TO I TO*t TOTO3 

PreB t? ^ i 

f &P3 O PO ^ CTOS'® *rtt?i^tOT 4¥® CTO* TO-I $5B 
fro* ®*ra >£ c*t: <w ^BT® w i «hr ^tc® Pt^® fro^r 

*lfftTO ( > CTO'S ) ^*TO $fTO I 'iv CTO'S TO P®P 

to foSta <roc® fro* toi mpm to Pps 
^hi *TOt® fro* crow* P*tft® Pre ^i ^Pral Pis® qtPrai TO i 
vf&TO <2fTO Pi'S® ^CTOTO Pf®3 P*8tCif (amplitude) ^j%TO’ 
*B *& TO® P*TO *1 CTO'S *lTO^TO ( TOtt®* ) 

$%® <TO I 

(*) TO*TR Tuning fork*4 TO® Pm tfTO TOtS ^ ^C® 

®rfo ^S*Tl TO *11 I P^ TOTO Tuning fork C*p cfrTO* 

*fpC*T tp <£|to ^ | 3W fork 4* TOTO STTOiT 

sftj Pm cupTOS ®*R TOtPi® ci>p5T fork 43 *lTO3TO 

3*P*t® ^E® ^tc^p 43s ci>Pt*B P^5 

^fTO ?$V5 Vtfc? I *\zm «lB^J ^tf^9l m? I 

(^t) «ir$]^ TOm:3 *ic^b «ff^J TOt^B ^Pm 

^t*TI (Sounding board) I m^l 3 ? 

^ (sonometer), fastFfl, C^*11» OP®B ^JtP I ^91 TO# ^t?T 
?1 «2(TO ^ I SSBTO <?$ *tft^5 ^T Vtzto 



uro jjc* ^ 'e fs^OT Wffas 

^t«a to i 

88 I 'Cjg[*r|? (Resonance) : W 
TO* *tft*^tt*T* *TOfa ^ S5*TC *wf& fiffjgs m (Sicutc^ W 

w frotOT ^f^N? i$zv <*rtE^ i uft ^ifesitre w&tfw 

^ i ^tc^ ^f5 fat*ra ?h i 

A, B, C, D %1 

(flexible) **tm $*t* ^C^s ^t'Q I A B^<f Ml I 
i^tcra i A C cfti>, D iD^ 

TO I A cfffat'Q I A OrfaW* ^t 5 !^ 

- fta*-. f^ *tfr^g **r fap*i ^fro i **tc** 

*l%^tC*T fan ^ ^C* 4 *’ 4 $ w.*\$ 

B, C, D fe;tfi5 c*HC* I 4«TC 

c 4 4 i c^l A ortat* >rc5f A* *if^® 

A B 4 < 

o fastra ^ B ^f**bs ?Mcv *ttre i fan 

^f** |3t* fam A? fastt** C5^ ^ sfre 

i nu*\ A « b^ Mi ’ret* 

^ i B^* to*c^ ^ig[irt«f *c*i i C^* Mi c§ti> ***rre C4* 
•tffastae *re m i D4* Mi M ^e*Tc>5 $?fa *lfTwt5i« 

T&\ ^U* OPfl *t* C 'Q D 4f«f£*l ^tt* §f%CS5 *ItC*, SstTOC* 

nttPi?i *rfo, ret*t* crests A* ^spitc* *m, fan 

t*tw* fast* *re 3* i C * D^»?r tot*:? ^H?tf*t<5 *1 *la**f 
*ot I 

5 (<?) W C¥t* *tWTCS f*f%* <5t*ttf»ra ^Stf** *tfto- 
^1*( w ^i ^ 4^8 sstsc* ^f*c*i OT , sf%8 *r?i*tfl 

n\& ^fa\^s i$cx i 

(^) «?^ilt*f (Resonance Bax): Tuning fork nfk 





totto: $t*n *td* item ifc* i ^rot* tot 

TO I dfc ^tWR 0 TOfa® TO* 

^t®tfe *rtfiPFfa TO 5 ? qfcfl TO$TC TOfo «f^ *fTOTO*iS 

*lTO 3$ I TO Tuning fork C 5 ? ^H® ^ ^TO 

TO*ra ^tfc? ^ *tTOTO*i *f**t® ^c®.toj to i toS* Wffro 
'Q top *iTOto TO3 ^®to® *nu% ?t^ 
<TOtft® *$ i tTO® "i^r t5 cTO w i 

W) ^TOf TO^il $TO Ttfa® *fTOTOsra ^fB Tuning 

fork TOfltf-r TO1 t $*\ I 4^fBt^ <TOt® *%l TO St® 
fwl TOfa I ONI *rfc^ forkfBt 5 ? TOf® ^31 31 

®tSl ^H® S$C®E5 I 

fa) to ^f5 cwsTO ^fro ^fB <TO® k*, 4<ffB csro bcsi i 
^Stfep? ^?fB TOfo fe*t?i to i cTOrc*3 TO3 to** *r<j 

*r$rTO3 ^*ra fen ^fro i ^st* wi wsfRfit cTOc-?* 

*tTOTO ^j%® TO 5 ? ’lift CTf?t«TC^^ *fa*TO *tfa:® 

TO 5 ? s®*?*! sii *iTO*m >tto s* i efrare crorc** TO3 

^raFttfa® TO3 i 

($) <TO^ TO faTO3 TO 6 ! ^*1 TO* I TO *3 4*fB 

c^tt^jTO c*rspt *iTOiTO * cto^s i to *3 ^to»i ^ c*r^s 
$*r* fan ®tc*i ®tc*i *n c*fei *rttc®c$ i to to fram *n 

C^TO •iftWt 9 ! > CTO^ I v<)TO C^fB - * *tTO*t*f « CW^t* *11 
e^TO *i^t*t*t*i ”^TO ^oTO® ^TOff* ^tf® ^TOs c*^fB ^§ta*f 
<sf*f**f® stc® ^Fto i t^tc® c^fB ^tfet'Q ^c® *rtw i 
C 3 ^ TO 3^TO To ^5 *TI W1 ^S I »l^? ®t»lTO 
'Q CF^C?^ 

^Pnn ^t^( i 







(5) ^'•Tf* (Resonance of the Air Colunin) 

C*U VC* Tuning fork faCR =*C*ra 

*|ftar| % ^fi5 Tuning fork Are B ^cm E qw 

m i ^tre <=trre sr Ft* i cfjfarc 

* w fork 43 ren c^rfa i ?ire 

** ^ Tgre^ bt^j ^ ed i 'wit^ 

b «% ar Ftfac* *t* <*r «*i ^11 4*R 

ED ^t^tfre *1^^* fork 

*tftretrea *rcm ^ c*&5f3i 

<«isRTfa^ w i fa** fw»tre *ire ^tc^tf^fi 

* 451 ' fro 3 ^ i 

8 <t I ^^iTtft (Resonators):—*5?lre* *T^f foam *9J 

Helmholtz (>**>->*» a) ^I^T i 

Ctfes to ^ fare «$ft 

i *twra fare 4*f& ^reti^ra * fcstre 

^*1 ^ i tor fares fef5 re*r c^tfr w ^fi> refers st«f1 ^ i 
*i)t c*t*t*ts ^tfaafas ^?is <*tTO w*is 3^1 qtre i etrerefSs 
fasstS CS St^ *tre SsRR 4* 4*fi> fafafc ^tStfTO *"*R1* *tre I 
w retTO ss ftfti fast "t* ^tfast 

^*1 «RRT?ft ^ *lfa® W S5*R <sj?Rtfts A ^ -, !> 

fasscss *tre ^ fast ires • \^_^/ 

*raRt?IS ^t^tf%^ S^RtreS retTO w; fsaf 

*f* sfcuR «ttre i fafs* ^sRtfts *t$trej rew faast *Rrre 
fa»re*t to reR re*Rt* fafate "t^ \st^i fkm i 

8^ l 2 (alternating 

current) fkfm W ’rt^Rj »1'Q«1 1 




(frequency meter) font?) 1 
1ft C^ *f$} (Reed) v^fi) <sfftK 
l ^ fern ffal fay's 1W1 

fttri* 6 ! Wfo ^1 3^1 ^f£* i cq *iafhl *Wf*F 

^ *13^ TOR S5l*1 ^fpim I 4$5*r 

-=***RR fttfTf^^i ^ I 


<2fct 

\ 

1. Describe experiments to illustrate the principle of free and 
forced vibrations and give illustration in case of sound. 

2. What is meant by resonance ? Give mechanical and accous- 

tical illustrations. [All. U. 191G, *29] 

3. Explain why and when the handle of a vibrating tuning 

fork pressed against a thin wooden board, the intensity of sound is 
greatly increased ? (C. U.—1915, ’36 ; cf. Pat. U. 1920, ’31) 

4. Explain clearly the difference between Forced Vibration and 
Resonance. Give mechanical and accoustical illustration. 

(All. U.—1909) 

* 

5. A vibrating tuning fork is placed at the mouth of an open 

jar and water is poured into the jar gradually. Explain what will 
happen, (C. U.—1918, '25, ’29 ; P. U.—1931) 

6. Explain the principle of resonance. 

(C. IL—1929, All. U.—1919, '29 ; Pat. U. 1919, ’30). 

7. Explain the meaning of resonance. Describe precisely how 
resonance is produced in a pipe of suitable length, closed at one end. 
when a tuning fork is sounded over the open end. Why does the 
resonance cease when the length of the pipe is altered ? 

(r. U.—1916, ’29) 



*twt< fiwR 




^tC3t*f*l (Superposition) 

'G (Interference) 

8* i <5rfC3t*f«t • 3fa 4*$ to c«t% 

Vl*n to to cq c*r* *«n vm to toi 

^ I 01 CTO <2fv»f!R 4P TO3 *13*1 

31 toR (displacement or amplitude) S53WS3 fasten 
S^fe »l^t=T 3^C3 I CTO ygcv TO $tf[R faTO TO3 3W 
<TOt3 f~TO w TO TO3 ftro ^RtC*f3 0!t*ITOR 

*I3R 3^t3 ; 3fa fa*liflS5 fTO ^ TO TOftfR fTOit»( TO3 33R 

^ I ^ ^fcltC* S5TOS 31 ^aft^*! 3t*f I ( 30R 

Vlfal m CW; «R3 *13—'I ^tt*F 3**1 §C*3 (displace¬ 
ment graph) 3RtC3J C3tTO 3R Wl :— 

*HR ^3 ft 5 ^ 5 (dotted) ^ft> ^ a « b ^ ^3W3 ^ i 

TO 3R « CTO N fi^re ^f5 ssro* 33«1 NL^itNI/vWs t*R1 TO?- 


D 



^R’SR 43^ fare TOfito ^ ^3t“ N TO3 *lfai TO = ^3re? 
cqt*t*®l I .’. N fa*^ *t<OC*ra 3FTO faTO-NL+NL'-ND l N' 

w n'l 2 >q n'l 8 i imi *r"*r * *RR 

3to fe^tOR 33 s ! ^ 33 ^<K N' fH^ 3Rlfi> ’lf^1» 33 • $31 
*R^1 RS §*R ftR WW I N" fa^ ^ TOf 'S 

*ra«i >5® ^fron n" fa^ to *tfa^g 33 i oitfri cro 3 Ri 

OTfto C ^«ft?r 33*1 ( TO*?3 ®ifa 33*1) «Wtt to t 

vU^f5 3t$3re fa*^ >13til 3^^ *jf3S5 fetftcil 



■ 14 - 95919 ? ?1 * ?jfc&t? 


***. 


ft? 41C4 i N" Tv^s 4*11 64 C4$44 ft? <Ht4 1 Cf t* ft*** 
ftft? 9»lt9 S?14? *ftfa95 431 f?ft? <S4T9 49 I 941 :— 

(4) 9<tt 4^fi> ^9199 4**fa19 4? 49S 4 $ ^99 fcvlfe 49 

4$TO 49$ 49C9$ 44$ %4 9fa1 9W <349 §*Tt99 99*1-44 44$ 
<9t4fE99 (form) 49 1 foo? A fa* 4^5 a 4 6 <399 44$ faC4 



fear 


9fa1 4C9 I $4tt99 4^19 * 4m 4*$ 4? I B'SF f? 4 C <8 44$ 
49E? 4 $fi> <399*113 49* D $ff& <599919 9*39t* 49 99C9$ 

§9tt99 9ft 49*1 §9tW? C9T99C99 99t9 I 9<39ft 99ffc t? C4t? 
4$C? I C9tfel C941 c 9191 9fti9 99*1-59 C9919 4$9tt5 I vfj^TtC^ 4 $ 
S59E9? 9*119 4t«ftj 99 99C9 - O 0 . 49tC9 9ft '39C99 4"99l9 44 49 

fa* 99*1 4 $ <59E99 9?C«f9 C9144C99 9919 44 I 

(9f) W 5 $f& ^9C49 4*9919 49 $ 4 ? fa* fcvifa 49 S$t^ 
f?*tfft fit4 91311 4C9 $41OT 941 49 4<fc 94f9 4t<4J 



>4«° 4? <399 94 44C9$ §4tt99 ®lft? 99*1 4$C? $4tOf? faC9W9C99 
44t9 I **?1* 94S? Cltt 49 4$C4 I CTlfcl C941 9t?1 4ft? 99*1 C?41 
444t3T4fc[tCf V 






f?®t? 


*iii wfamfl cm? ?m? *rii ^c® ^$t? 

tp? * ®?3f-ht*fr? ^*t? f?<®? ?t?l ?fif 5 ? e n 3$C® ?*t? 

^C? ?? fat?1 & ^?t?? ?f^j-wx$;i ( w-<^f? cm^?t?Jl) ?? 
ssc? $$ *?t«r? w*\ *«rt?. ?m? 4?t f?*rt? ?|c? jw "i 3 ? cm? i 

?f*T ^ J?t?? ^J-MX IX ( »-C?C*1¥ ?Wl) ®t? ?«It? vrt 

n?r ?? cm? ?^c? i 

(?t) ?rfem?: ?fr ^ ®?t?? fcvife w? ?*m?r$ «fam? 
?? ^?v qft cm? *«tt? §*T?i *i^iti^t»r mgfag §*tft® mi 
®c? c?$ ?^t? fc*i? s»3rc? mm? f? 9 i?te^Pt **?t? e?gr ^«fl 
fts mftt? i vfi^stc? %$ »i?r *?t«r? $?t*K mfamc? ?)??m? *& 
?^c? i 4$ »wmw mftsm? ?c^ i 

^c? v5^ ^If5 fu? m§tmft c^ftc? ^ ^mm? ®?? 
fcfar® ?$c? i ®?* $SfiS? *f?mc?? fafa® m®tc? 
c?? ?m? *?? e n ft? c??i ?rtc? i <???w mfest? ?c? i 
«?1 ?at?? 5^1 t? «tc? ?fti® ?tc® owl ?ttc? i 

"i^f ®?t?? C??1? OTtt? ?«m5? « ®$*?? ®?3f fafr?1 ?T9 C??tt?$ 
*T? fevi? ?? ?1 I 

8^ I »N ?5OTra ?Jtf%5tt?? *T5lt?*ft ( Conditions 

of Interference of two sound waves ):— 

(i) ®?*r fro? mm? ?«?i s^, <?«Jn fcmw? 

®??-Mt, ^m?t^ * fTOT? ?*?1 5$ I 

(*) ^f5 ^®?w? mm? ?«n st$, >1? ®?? $fi>? f?m? 

*rc? ^«ai ??m? i 

8^ I *W mtfWtWRl mftml ( Experimental Demonstra¬ 
tion ) —?]tftstc?? fp«i ▼ftm? mgr cm? 

^ *rt«?t *wi?n? ?? i cn^ ?p»^ Quinke <n?$ ??r ?tr® 

^r5 ^mw wtff ftip» mn sftn w ftfte hew 



■W A*tf**5 *%| *4V> ^*t* f**R *^91 S5t*TCW ^C^J 

*Jtf«&t* ^*ra *f*9tfe*rc i 

S—A, B S[II5 T ^ l C«D 3t $W A « B* *C*(J 

^r^caf «rc*n *fros *ttc* i c * D c^ ^ pc* *tfa«r A c B m 
«ADB*t«| 7\ym <9tC* f*% C, D ’ pc* *nrfe*f $$fB * 1 * 

**<& *fe* I A *C* V*\m Tuning fork *t«ft *$*T f%S*1 
Galton ^ *t3t5T 5t«T I ^ 

<5*t* l 

B C<5 sensitive 

flame *N1 0&l l A C B 
« A D B *W TO frc^j 
*mu *tc* wf*i B c\® 

Sensitive flamefU '$** *1*1 ' s,5i ' ^ 

«0C9Itf^5 ** I *\C< 2(*t* ^ ^tf>ra1 B C5 Sf^rfS^ **t0 

** ^tOTWf-rci b c$ »rttc*wi c*^f c«itra *9 i 

C 3*1$ *f%* frtftfl 433 ^9^t9 «tt3l *t* WACB’lWCJf *59* 
B C*> C*ft§T9 sgf^t* *-n A D B ncP <®9C*9 fpfte *9 I t*f* 
9fc*l B C^ *tft>5 Sensitive flame C3tCl>t <*tG»ltfi^ *9 31 I 
fc*t*1 9 t** >( t* «Hf3\5 *9 I 4*TtC3^ *jf^5T9 $**19 *9 I 4$ «mt* 
C9<ft 9T9 C9 A C B « A D B *\m *Wt3 fork 4* *tC9f9 S59*frtfJ9 
fi* ^C* 4fc I 

^acb-adb^ *rr**l pi *tc* ^tf^iCN® *rtf* *5t*i 

$$1 *&* XU *N54* w-fa — 4000 x 2(ACB —ADB) I uforc*f 

*tl* 3c*j *59*-c*n *tfp **i sfaro ntc* i 

8* l ^^**1 ( Beats ) S—9ft 4*^ 3t*JC3* * fell 
^|3[*5t* (intensity) « 4*§ *¥C*9 s** *9 49* $*tC9* 

Him awt $t*t %fcra. sfafire wtc* .w* 









(loudness) (periodically) WW 

I aitmiJ* TO?8 Sfaffii ftfti -TO* I 

$f& 'vww ^ *ftl?aR^ to erc*i 'e ^ s&si «rrc* } 

W^R »H ^tw ^ ^R 

fW3* TO "STO* fa^StC^ -$fk TO ^5 CWfa ^ I W vfj^f& 
^ *{*ftf>* fa*tf|s5 TOtt §*tfT$ ^ s»*rc ssm* froresra ?t*t '%$, 



c 


*>JK ftiZf 


S5*R TO ^5 ^fa?rl *rfa I A'fiC 5$ ^9*? 4*P Tf*rt?l" «IW 
A 'Q C C^S S53£*f3 f^tt3?l *!C3tS5 $f% I B faap>5 ^ 

finite Tf*rt^ sttre B cv ^55t9f5 fasten TO^s 5fr ^ffarfcs i 
< 5^1 sitIr to «R*T3i ssm* twe^s ft^?r ^s*n A 's 
C C*5 TO ^5 <2f?w I B re TO t5 ^ ^ I A ^tess Bc^jTO «Tfc«. 

to ^ r c re to *ttc« i ssfan TOr^s 


AflfUlf^VMlWlfWVAAili^^ A/WIAIVWI/^^ 


3v<xX Note 3 


*r*r* tos*p to i 

TO* f^C3J (a) 'Q (b) §fR RnKI 
(component) dotted C^^TT?T 
^rrsri ^ w »ifi c 


•w ft* ^5? c^i^i wta mn ^ »• 


^1% ^®TO3 frofa A ^$re B *Pfwt' 

f?fatc^ <jw b stro c j« <stc* ^tf^n i 

8*1 ^*TO*ft*!WlsW ^fcfrsn *tai s —a * c <ra 

W! TOW TOtW *1<K *« W ft# *ftf!55 'Q TOW TOW 
wqtw ^*R Wf <$to* cm *wR ert to. 


T*r->3Jt*rSl '■1^1'®^ "HI ^ 'ijnavi> 


<? re ^ ^ qift «rfc*i i A <e c ^ ^*n “ffire 

i/ 

^ ?£*[ | ^5?t’ > CWDQ 
w*f i$c* i fas%fa$ ^fftTO 3&re ^1 ^1 qfa :— 

^ $f& Tuning fork 4? ^MtapFl **8 « *Mr I TC* 

fojnri ^toj ^ ?im ^9 §|f5 fork.t 4W* *wrnr 
( cto A re ) ^K ^fasr $$fi» fork i« §fn> pretest 

f%;^l Sa^TO ^I?f vfl^^CSf ^ CWtfl *$*l I 

I c^re^ *tra wc*<r ^*oi ^*ttaFW i* * 

“U I ?$1 ^t*T 5£^‘<I C ^ ^9^1 I »at I carets 
v^^ra ( cto B re) *Frata TO*rts 

^ I 'STsiR v£)$ |- vfl’^S ^a*P**f ^1 ^fg =S^9T? b WUWQ 

af5 ■w*r *ri *rr?w cwre ^?R>t**U *iW1 

- ^ mZ$% *tt ‘Sf^l - 5 **■ ~ * * 8 - 8 

(*f) tftfc|f%'^ x i * *2 ^ S5OTS TO 

(displacement) 5<i safCl x 1 -*a cos tnt, x.j —b cos {m + n)t 


- ^ m + n ^ v£,^ a, b ^VM ; W»il?I 

.7C 671 

« C5tS I $£fi> ^ C*T TO ^ TO ^ 

sgt^l *1 +X, —CCOS («l/ + 0) 

'sre.sa ccos (mJ + <£) —a cos mf + 6 cos (m + «) J 

c cos »if. cos if* — c sin mt, sin <£ — cos int(a-\-b cos 

- sin m/ (6 sin nt) : cq| 

— c ^in —6 sin nt. c cos <^> = a + & cos nt 


c 2 sin 2 </> 4*c 2 cos 2 ^> =*c 2 — (a + 6 cos »if) 8 +(6 sin wf) 3 . 

-a a + i 8 (cos 2 n< + sin 3 / 20 + 2 a& cos ni. 




tan$ 


a 8 + i 2 + 2a& cos «< 

c- «/a fl +6 a + 2a6cosmi 
ftsinni 
a + bco&nt 



<aK)8 n#f fwft 

^ *^3*1 w c fros *nra *rf^5 fffiraf^ 

W, *m c *ffai to cos «/ -1 

* 

W« - 0, 2^, 4#, 6* < - o, 2:t , i?, 6 -. 

n n n 

•*TO t~O t 2jt ~, 4:r , .’. c = a+b. 

W « 

1^1 ^Z^ cm\ W C\ 5tf%^ frotc* *PKW W*fR 

2^. 

- 2 • ^1 f§ w Z To *fWJ1 -&■ s 

TO* TOW** frow TO* *w I 

(To | : ***« (*) fork TOW' 

ftTO*! « (*T) *t5J *TC3* ^* SJCTfrf TO I 

0?) ^STO*!* *TT3Tt*TJ forked *TOW? (Deter¬ 

mination of frequency by beats): 

o $$f5 fork rn I TO 5* TOW n l ^*fft>* 
TOW *tf^* *sf*F© 3^* I fork 4*^ TO Wf« 43sfi> 
Stop *f^* Wfc*J >• CTOt^ **TO 33 TO *f«Rl *J* I TOt 

> cwta **TO* 33 TO1 *Tl3* *** i to 3** ^**to* 

5(\^rj1 ( 2 ffe CTO^ in I «TO ^rsTvs fork 4* TOfW n + m 
f%“*1 n—m 5§t* I TO ^P-n + w^Q-n-w I 4*!TO P <n 
Q<« I ^*t* *lf*fF5 forkfS* *t33 §*t* WtSF CW TOT'S' I §3t* 
TO TO S5tf% «HTn TOW ^f5w1 3t§<:* I 4«R <srf*t* gift fork 
Wfal CTOC^ *S*TO ft<3 =33 I P^t Q Wfa *Pt 
3$C* I *fa ^ 9 rftf5^ fork4* TOW « + m 33 to ^TO 
TOJW *TfTO qft TOW «-m 33 **TO TOJt3 **fTO 
<^54* ^5* <*3*TO* WJl ^^Cv5 fork^U 



fatfrs ^11 TO StfTO fork 43 'em 3tf^ 3^1* to, ««r 

*fro (*wi &n %i ^fro) ^"»w^ ttc^ i 

(^r) 3t$r TOr?r *ga #f*rl (tuning); to 3tfro w ^ ras 
raj escm ^ *tc* wi w*r c^wi 3fii i 

wncw «fc^ *« 31 ^ to cnt^i qts 

5TI l ^*tfil3C6 c^r^c^l (discordant) «ThS3t9 C’ttm *rfo I «Tf3t3 

■ 

nm *$ ras tori* mfo ?? w ctoi to =n i 4t 
^$*rr?) to to* ^3 TOi ^ i 

TO? 2 1. Two tuning forks A and B, frequency of B 
being 512 are sounded together and it is found that 5 beats 
per second are heard. A is then filed (tsfal fwl 331-) and it 
is found that beats cccur at shorter intervals. Find the 
frequency of A. (A. U. 1916. C. U. 1936). 

A forked qfro forkv£RT em TO, *iTOTO to 43* TOfTO 

TOs i fTO totor toTO to A43 toto 3i<?tre firfss 

CTOra ^3TO*t3 rail ^\U5 A43 TOTO TOffiC** 

era C 3 % I 

TO 3*3 A43 TOTO-* .’. w-512-5 .'. n — 517. 

2. A fork unknown frequency whon sounded with one of 
frequency 288 gives 4 beats per sec. and when loaded with a piece 
of wire again gives 4 beats per sec. How do you account for this 
and what was the unknown frequency ? (P. U. 1945), 

TO *Wp5 3MTO-W. <2{TO 4^ TOTO B43 TORtC*3 

era * fts[ i to to&to to ^ toto B 43 3*TOtre3 era 

8 ^ ^S[ ^1<TO (*b-tr — 81-?b3 ^5J /. 91 —*W + S-*3i* 

<tb I 'Q f*S3^$33f (Progressive and Stationary 

Waves): 

( 35 ) ercf ^53* s TOeto cto ^rvc*r 3 *to 3*fk*i 
qft wf^tnr TOjot cro «it 9 Jtf *f*nrl TO 43° cTO 





Vito 

mil? 53H533F HI t *«l 
?to »w «ift* tftjfc to mi\?m &vc® ritst? • 
w 3tw3? fern fifa w «i?tto ^ tows tfirej* 
*tol W 338? ?ffec® ^«n<p f^? ^ *ttc< ^tC^tto ?$ I «tEOT 
*toi ,*tto ir*[ *ku ?«o to ?toi i\i? i 

*toi <4? w? ^ ^wfttr ’itc^, s®t^t? m mim 

ifm >ito aw: to? fto ^fcs ?rc* w mi^fi c*f 

^tot? to? to r*t mu tol *utfreTfc3 itto ^ i 
mow c?*it? <s\im? *tol 3*a* to mim 
^ttwrto 1 to ^toi ^?^t? nto «it i? wi ^toi mi 
^rtoto c^ ^ *ro ra *w to 

*t?Tfo ^tto *ritc*w c?*!i ^? to *c? i s 

^btfj 59i -mi mi mm to? f®w t*\-mi i 

(*t) to ^$?s TO^tos^ mi Mu *TO mi-lrti, 
>TO ?TOt$ mi 33t3 fats to! 5$fi> mi cTO^ 3tw?? 
*w f^?ii *rafa c?c*t *?$ to c?*it? m^izm toft® to &cq 
<sj?tto ?? sro mi $I/B? i^aPtoR vif mi gtto 5|f® ?% ?? i 
®if® mi ^f6 fto \$?5? m i <fto*t mu srot? 

<*lttol 3*fto 1$ ?C» to <F«f| ?tc® *«tt« ^?re? ^sJTO ^? 31 i 
<$??:??? tot? « \TO-Mj m 3tOT? ^tcH ^tw 

mi ^ ®?t*? ]miz? to! ?t? i to c*tott3 ?TOt3 ^t? tot? 

m> stn c?% w mi c*i^ i\im ?i\ f^? ^t^ f i 

^ to^ to-^^(node)?!:^ I ^t<I C?U C ft* TtfPl 5? 
mi >rt^t?T *tu ^i efe c?! ^tc^? ^«it? ?**\zw 

to'? MK^ C^i 5t*t *lf«?^a[ ?U ^U I dll ^?5f ^CT 

(antinode) ?C«l I & ?1 ^ tof?^ W 

^-$xmi-wii mi 4^fB toto « to 







^-ixsssur-Mj i ***\m fast* 

’tftcwi c^ 3* ^*rc* f^?-fa^*ft$ srtqjsq* ^5 ^«n <*rtc? s$t3t*i 
sR^^rfa fastt** *tf^ ^ i ^ fast* fiw-fajffs <=rffa:*t 
*p i 

^4* w£J*F *r*t5 *fa^5 C*|t?T C*^l f*^St* *1 *tf% 

fa^« %-fa^fast* *1 *ffe ^3J fa* I 

: M 4*sft TO CTOS §*t* ^txs *TC«tt* 

(normally) ?flf1 *rfts1 (Sifinpfsp® ^ <TO <3*5f c* CiHTC ^t*ifas 
St*tf|*f C*& C*^tg Sffa^vs 5J I *fwfo>5 * ^(t*lf®^ 

(incident) fafcnil ssw* §g* 53 l tfjflTpf^ <qt*ffa'» 

^5T efat* ^ I ( SR fa* ) 

N) iisrfaf® *t9*«I* *1Wt* **TO I 

(*f) $? *TC* **i <&1C** fa** *TO I 

<?* I fa>) 5^3 *lt^fWJ fa* ^3*5? S faOT fa* **W* 


§g3 C**fa *fsi I 'S-tlpT; 
^$* 5 f ** c**i* *t*i 
*§*tt§ §51 *t* 

wfat* ?lrecw i 

'gfa fa* va*fB 
fiftwNN'?!^ ^IE5 i 
§3t* ??r*\ *tfc*f*rc vs*5f 
^3tc§ ^ ^**pfi5 *t* fa* 

fiRtfas ?|&>5C§ I §51 U\ 
fefers c**t* *t*1 <2t*tfa$ 

*rtc*t*K«Mr §p »ift 
^*tC5 i 


A' 



««*■ fear 


CTtfcl c**lt* *t*l <fifTtf-r ^5 







Ni, Ne, N a % *tft¥ \ $$(& fiMh 

fa?* ^ ^ «rrt§ i 

TO ^3 ^fWt®T I 

O) *-0 ^tcsT $$fiJ < 53 * ^ wn*i fa* *rq*i <2tt# 

*$*tc§1 

T 

(*0 /- v£i^f5 <wfi5* x/ a *rttwt*i wre <*tc* i 

o 

*-"p, 3^, J ^|C3PI C* ^ 9 lt’6?l m St?l tfff«*t ^ I 

4 o ^ 

\ 

fa|) Sff«tC33 $$$ S5TO* ^fCStW* TO *fa 

C^fU'Q fa*i* *ra«l y **| 

2 tt 9- 

y” 3^1 +y* =■<* sin — [vl-x)+a sin ~ {vt+x) 

K K 


y t , y a - fVtflWTtft C* t^'Q ^ ’Hfl, <*~ 

fa<8t* v - x - Tfi% l - S5*5f-fcftf J 


y^yi+ys”*^ sin —. vt cos 

A A 


^ i$Zv CV?«rt *t* C*. (X C^tTO ^<K t v£BT ^ 

C$t* 31 CTO, X =(2n 4-1) IIt, v£1Tn n CSt3 *[<^s*tt1 3*> 

S&»T y *1**1-0. 

^4* Ottl *t* c* 

W w-0, S5TO a=V A 

*TO n = 1, ae«3il/* 

^4* fa*-fa^* 3C*J ^ 3 ^ - V* - V*. 



*1 *tt*t*H * *jft$t* 
**1-^53* « faMTOW ^*1*1 '— 


*© I 

t>®! *53W 

M *t«acn* atrcj* 5- wfe 

*TW TOOT flftc^ ftCTOS w* 

fast* 

to 3 * 


(0 *«ti ^ftts ^ 4*‘ ^ 
fafw£ C^I5f ^ C>T?I ?* I >5*tff* 
C*?t *t«OC** &t* fa^* I 


(«) ^sro ?tft* *m 4* *«tt* 
^**i* *«rr* *■*&=(* crc* 

*ift*i <ntc^ Mfc ^«fi 
*iu$ *rcrcft ^«tm *f*rt* ^fir?(>5 
*ifa^ *ri> i 

(8) 4**f& *rftt*tt9|* 


fas <$** 

9 

(*) ^ttrm^r «froj* *^1 ft* 
f5S fwft** ^f^5 *WI 
*ff^C\5 3*faf3 *3, OT*I ft ? * 
^3ftv5 *s c rra c^'R'S 

*d? =111 ^ ft*-fatf *wj *w * 
Tj<JC^ *wft^5 TO ^**1^* fast* 
»i3rc*W ca^i i 4$ fap* **t*W“ 
faj 3*11 i 3 ¥" 5 tC^* 

TOTO* ^*t=? i 

(*) <^1 ^fafss ^5 ?ct> ft*i 
^7\^f *it*nt*a fas* ft*1 
^ 3l, C^5T 'sit® 

\g ^5«?OT CTO 

*tP* ^faffa 3*, ft^B 4? 

C^tTO fa? <®W* ** ^1 1 

(«) ^t 4 ft v ftf“t ^ ft*-fas* 
ntc^r ^<f*i ?*n 4?^ fa? *tf*s 
4?^ tf*ita *tc? fa*s 
4?^ fas-fa?* & *ttt"f *w 3*w 
^•rhsfSi ft*r?fa v?»tt* *tcv i 

(s) 4?ft TO?twr 
”sic«(T 5tw** ?*lt^ ^fa?* 

«g 5$*t* ^**1 *ltsi I 


TO ft* W$1 «W ** 51 | 



4»8* 


*nrr< Am 


5^1 w 

(«) isrstw 

3t*fK33 «ffa 3F«ffc* 51=1 * 

vm* vfai&m fra fan 

3t&>5 33 1 

'• («») ^ 

4-4*f& ^3**113 ( 31 4*f& 3C?f53 
^w+35ra3 w) 1 


Art <sa* 

( 4 ) 3faK33 fafa* ^3 
fafss 5t*t 'Q 33tS OT^TI 3t3 I ftf3 
5tt*t3 *tf33^ 533 33 
"W-fa^re 5t£*t3 *^33^ 

3-3 I 

0) *13*13 

f^-fH^I ^ I 


<2tfl 

1. What are beats ? 

How are they produced ? If two tuning-forks sounded 
together produce beats, how would you determine which was of the 
higher pitch ? (All. ’25, ’32, ’44 : Dac. ’30 ; Of. Pat. ’32, ’40, ’41, *45 ; 

Cf. C.U. ’33/39.) 

2. A standard fork A has a frequency of 256 vibrations and 

when a fork B is sounded with A there are four beats per second. 
What further observation is required for determining the frequency 
of B ? (C. U. 1933). 

3. What are boats and stationary vibrations ? Explain by 

composition of vibration the production of beats and stationary 
vibrations. (Pat. 1937). 

4. What are stationary waves ? (C- U. 1947). 

5. Distinguish between a progressive and a stationary wave 
1 giving an example of each and illustrating your answer by 

-diagrams. (C. U. 1923, Cf 1910, ’39, Cf Pat. ’31. ’35,; All. ’31, ’46). 

6. You are privided with two tuning-forks of nearly equal 

frequencies. Explain how you would proceed to find out which 
of the two has the greater frequency. (Pat. 1941). 



(Music) >8 ^ "I 3 *? (Noise) 

<?8 i "t^^aWas— ' 

(^) 'SS^S 5 *1^ S $*1 >1**1 TO ftsfa^S *tt1 

^ I afal frofa* »fa I Tuning fork >e ^t» *P*j 

arf%-^?5 *mr l 

faf) 'ssrafsre *far s ^fanfa^s ^®wCl to* 

=^far^ *f* i |^i ^fatc*r* *t*fa %$tntn* « c^tcfr* apf^iap 
i C^^f*! *l £*1*11^ wl ^ i 

oo i ^ *te*f?r *tN%j % to* ^ *it*f*j c* 

TO fasfa^, 'Q *rtt^5 ^ *it* c^t^rf^c^ ***te 

^fasfass, , ®mtft e s* i *i* **ra nr«faj 

C*f*1 *fo =n I ^T® 5 "W® ^f^fa^ CW^ll qt* « S***fafS5 TO^ 
fa^fass *rtt^ *"*R C**l *it3 I *IW* TO ^**ffl|*5 

*WW|*T*I 3?l* ^ ^ »p*r I ^HS TO^TOtCWf 

iiwi to* «f*t* *ra^gfe ’tie?! i ^tc&ii trt*t$wr 

*tt«l ^**fSfS5 ^jjCTO *FTl *T* I **f* ^C^5 ®faz*\ *£$ TO3 t%<®* 
4*f& m *fhe*1 *t* I 

O'fc I f*G«fa^ (Characteristics): f^fiJ fatTO*? 

*t*i vjj^fl} *ito ^ 4*fi> Otes **i m y 

W1—c^) «ffa*IJ (Loudnsss) *1 <fta*5l (Intensity),' fa) £faret 
(Pitch), fa) '©•I ^1 sp*" (quality or timbre) I 

fas) S t^l TO* SIW81 *1 strews (volume * 

*Tfa fat«TC I *TOfTO 4* cm fa: *TOTO TO fa*1 *3&1 TOtfa 
^faaR *t* sst^t* »rf^5 i «i*re*c*r* ^iNto* 

§*!* ^fwwstc* *foss <$* **f cm fa: era* §*t* “Wtfo* 
** c*ft »i^f firai i cnim ^t3T®i »if%^ 





*wt< f3»T3 


(energy; 3 t 3 l 'srf'TI 3SI toi *13 ( 333 ^ « ^ 33 fif 3 ) 

«n:3?3 fofal i c 

safari fasfafSrs f3333f*i3 §33 fn§3 to : 

(*) W’VJ 331 * s c*t3 f3^c3 tot 3 3*1331 *tc3f3 

f^f 33^33 3^TO3 3rot$ , itf3¥ 3 $ i 
3W *3 -tot fonfo-vr (w) s a « B3 

W3p^ r^rj S C¥ C¥3I 3sffl3l r, 'Q r a C* 3Jt3t*f ®&31 

C*fT®I¥ *ft* I 3C3 ¥3 E-«ff§ C3CTO S §faf3 5 *T^-*ff^ I 

At3 TO3 <et33| I A - 4¥¥ 3*f CTO3 §33 *re5tC3 *|fi5>5 "^-“tfe 

= _«tT>_»i3?__ E 

<333 ClfTTO* WPR 4 jtV 

C3$3it*t BtfS ^13351 Ib - r-^; . *. \ A ” r ~ % 

4xr a- i* r** 

<stf^ cwc^ s a »tf^ <33tf^ ^ ^ ^33 3fc¥ 

<3^1 <2|f§ 3*f CTO 3*3 SS31 3F® 1 §^T3 ^^1 ¥fa(1 3t3 I ( ««•• 

^S *«R fk<33 3^5 J I 

(O ^**Wir ¥**te*i3 fwfas wra ^gsri ***i3f3 

TO TOE33 f3*StE33 3*5fTO3 33t$nff§¥ ^3 I 3^§ 33 C3% ^5 
¥p*F5 3tE3 ^1 W C3§ ^ nf¥ 3T3JC3 Wfas® ¥f3E3 *33“ Sff® 
43 S H -ifa* 3tC3 C*ft%3 I 

3C3 ¥3 £ - 5t^9 "ife, m - 333 33, v - C3*t, a - I33T3 


.*. e^lmv* = ^m 


2jra \ ^ 2jr?»ta 3 

T / T- 


.*. e «=< a 3 . 


Tuning forked C3ftC3 ^3t3t3 ¥f3C9J ¥"«1«3 f33t3 3t V§ .*. TOT3 
<33*1^1 3tfi?3t 9t9 I 

(«) ¥»*faf¥ 3^3 ¥Tr¥t*S—¥"«l3t3 333 *lT¥fC93 §33 3C3T3 
^531 ft^3 ¥C3 I m I>fC¥3 *KM3 «tt¥T3 ¥9 ¥«3T3 ¥$ 

^t33f5? C^tl? CT?fC33 ^T33tCW C5C3 «T3»I 33 I «T3»I3T3 
=ft33 3$C3C$ C3 ^^t3 3^9 3f»T3l *3 tfC¥3 3t3IC|3 TO¥3tf3 ,<¥tTO 



nr*'® *nr 

i 

i c^w M* 4* cmm w fosi c^i *nr "ife 
r \stM wi mt* cm c^ ^i <ttc* i ^mci wto Wra 
*HM ^ Mtra* stsi qtw w p sgre Im *rc 
<M1 313 i 

(8) «IWW TO* S—^M 5 * to* fciW« M* 

4\ws\ ^ M I Tuning fork-vi)* *"M* *|f^ *1TO* M£ 

^3 ; Mt* *FOT \%$\ qfCT I 

(<?) mict* ^iftv s—■»rrw’=5?i *m c^i c^ cm 

M* I *M *fal1 M c^g aeroplane-^ MtCTJ 

TO* &B5 ^ *S|1 <^*1 fipg ^ «H3 *jfV^ ^ft'S 

^fatss M aw f* Mt* *<*1 astt^J ^Q *ftc* ■, fc*l* M* 
w? c^ c*$«® fc*i* «i*r M * c*n^i m i tot* to* 

^CWJ **1 *fTO ®C*l* f«>5fl »l*f TO* ^* "*\t C*tt^1 m I Nt* 
TO 6 ! TO* *TO *tS5tC*l* *5TC** CSC* TO* C*^ I %I^«1 *1*^5 «|*f 
<*8^* CM1 *t* I 

(^) TOJC*T* *tfe s— tojc** *ffo* fac* *i^f to* 3 * 

^ S* fa"! MlW* ^ frl-ft* ftrC* *t* C* 5 !! p CM1 M 511 I 

%5*tC«! *fsi*tTO ?t^1 S^§* ^tc^s ^rf* 6 ! fa* <a*tf**5 3^*1 r *tC* 
c»te*w %^5^tcsf *fa*TTO &5*tTO croi ifets >rc*-fti#«t* cTO««fa 

«!t*| CM1 M 31 I 

OO ^1^51«—mw to* c* frf-icfcj* to* («t&i) ^* 
5^1 <2i^5W Ml M =TN I , 

ft?C#WW? *\m W f^f^F *$& M f^C^ m 3R*t: 5^1 ^ 4Ts 

^*nr fiiw m ^ ^\fm m ^ tti* w \ 

^ Bicycle-^ Mt9 *ltf«ra (spokes) fc*ni »<▼ 

<5^ «n4 nt 3 ^ ^ ^ I 5t¥l C8tC? ^*hF^1 

^fii ^fin ^IW.ff^s Mi «w^w 



♦88 mrw fwR ' 

vw* wr-itf j fai ^51 m* v*Rf* c^% 

Mk ^«r-Mi c§tfc i 

SSlWI %$*\ ^ *£& ^5 v$*f5 <2f«ffa bjfalj fe% ^3 ifa'G W 

cum ^t* 9 ! tfPW frftU ^fs|C»l$ 5t«T I 

» 

(M) ^«| S ^ fof"ttSj3 W*1 4 *$ ^551 (intensity) « ^I’f^l 
Wl f^W f»a *pfte ^ 5^75 7^*1 £&m 

*\m ^ wt fofrto mu '©•j ^*n w i 

«TOT m STfaFT ^t3i ^ W fafak 5PIW W *83 
(Tone) ^1 ^ fast <ga 

(Note) ^*n i ?$%* m* ^<i ^ 4 ^r ^ f^t mn 

*lfa4 3jjr (Fundamental) Wj *3 I 

s©t*t *ra«S ijff sstestt -yff^i^ ^51 ^tc^f ?r**i *itoi to («8b^: 
Sound—Alexander W^o ) I ^ ^**ftt** m* ft«fl, fas 6 !, 

15^«*t ?$c* mwv SFR, Harmonic ^ll 

^ I Harmonic-^ ♦1*1? over tone. *pr ftsH, fa53®l 
Harmonic Overtone ^1 WI ^*§1 

^ W ^ ^C?TC *lfes C^ *W*i overtone ^S ^ C^fsf *l**f 

W3 ^ '®f«t^ TO, f%^ s*tOT fa*1 tfSH ^SJTfTO CTOT* 

overtone tlft \*I *Tfc* *TOt $3Tfa*fr Harmonic 

overtone TOI1 fen Harmonics TOI1 to I 

^ TO * Harmonics-^ TOW ^CTO '8 s ! f%fl ?&*1 *tC* I 
^nSH * tfl*8fll TO ^tTO %$C*5 fl|>5 ^Wfil 

^H«| Harmonics-il^ I ^1^ 

^ overtone-^ *RtTj1 f ^tC*lf^^F are (order) « ^*13 W» 

^ Oitw $&5\ >9 €hP^1 

^ tftofo ^ ^rri fi^r« wr-bi^j m 



*»9t 


"T^r 'S ^ tfsrs *t^f 

v£)^ f *W f«3 r«9 33 ^C'S "ff%3 

W fklft *tt«fe) I ^ ffrS f^ESW 

C¥t^ Harmonic 3^3t3 ^31 

*rnri 3ttc3 i 

<t*i i ^g^sl fa«fa s—ftsfafa^s *tfw* *t*i 
*nr i 

(^s) Savart £3f» (Toothed Wheel) :—**tC3Ri 

*ft\5^ t>Tf^fi> *rafa ?JtC33 I5t*^1 ABCD ^ W'Q (spindle) 
E^ ^*13 Jrawfa^'Btc* 3>rft ^tc^ i ^ ^F ^?^f5 f^l (belt) P 5t3t 
uq*ft> (whirling) cfcf^T H* *R^ I ^ v<m KV?I 



. vssJK fear 

jr^r i«»;i4;ib-:^8 ^31 3tc^ l 4^/5 fl$fi? fSc^-si ' B tt>® G 

4 $fg *IWWJ ^ &U scare ( TO A scare) 4?fit 

**K ^3t$3l 3K | H St^tre *iwl%ro carter 
^It^ I 4^*1 E ^HT® ^IC3 TO ^ICW 3^3 5a ? A ^fiiC3 43“ f$C33 
ntc^ ^t ^ (taps) *trei hot 4 mro* «rf^s 


85 







i star* ^ iffe nw 

W F$1 ytfa* I tfq A K3R TW WJl-fi « P1WC3 
*IWI - N 5$ ^ fi>«3 *tt^f& <2|fe OIC^CQ ».N 
"twra vftft - « N. 

'gra* ^**f*rr* ft®fa %—vm scan *»ff% *t$i^i *i 

*if^5 *$3 ware ^ cvrfa i 

^nfiift^ ^■^rt-fi. N i 

(*f) f^TC^s (Seebeck’s Siren) 5—3(3 ^pfB c*fT*! 

*ft^ St^fc (metal disc) E (spindle) ^5 qfc* 

(«bsk f£ai). H cfefarc* c*iw \*tfc®f sr*fo csftcs i, 
ftf®3 ?JT*I^ ?OT fc*t* ^CW >TTf^J C§tfc C§tfr f§g (holes) I 

^353$ E fcn* ^tf*K5 ^ I tfl CVfa yesi 

*TC**ft I <4*f& (speed counter) fw! 

st^faa \fa-spfa ^t*n m i 4<ra h ci>fa*tre ewiw ^rt'8 i 

CWtca I M ^ ^ (nozzle) N-c^ Jtffa ft* 

>P3t« *N I *n-tt*mRr (foot bellows) >Tt^I M f^5* fal 

cwtra ^ vme i *H to ^ N ffai ewres *rft* 4 <r w 
N 5t*fea c*ta fteg* *nc*t ^ ffesw 

fa^5 ^5 N W 5t*fe* *rra ^<K cq«ttc=j sift 
(P\t *mni wrre^r wi *ft. ^ii>*ft«i to i ^c*r to^ *iTOarcsi 
5fsrr^ ^ ^ TO i top® *rttf^ ***r* 

^§^9 C^nCTO^TO-tffrfTOfe -WJlX* 

c*rc*ra ^shiuji i 

CTt3 f*i^i ^pfii^rnr ^ «spf^5 ^f?i 

^5*5*«l STl >CT Sf^M *nwi (unison) 3R1 m i 

c»ic¥wi *£f ^ >it^i -«. 

*tw - w m. - I 



W "W <*8^ 

(*f) ( Direct Method) : Duhamel’s 

Vibroscope : ^ 

■ W1 ^ i 

5J§T S—D CBtv&tffa c^JW ( irum ) ^*rt<TR Sr$ft ^tC5 I 
«*3pra ff$ ( spindle ) qtC* I 

^ «frl5 ( pitch ) *lfc\ I «trtpfi> nut-4* fc 9 !* ’stfa^ 
«rtcf i $^T* toi H'a efrej 3 ? c**jpf& *rcfa«t« 

5E*r l ***f*rR ( **1 Tuning fork ) 4^fi> *|$ro 4 *f8 

3pR^1 Afuminium4* S ( style ) «!t*tR *t£^ I 4$ ^9!^f8 
^sftvBtcq ^*1 ^W *»rf TO l 4*R»TC* »ltifR *tC? C3 

f ^1 C*^* TO«*tC*t ^ I 

S—Fork-: 5 ? «IRF5 *fa*1 ^tm« I C*^* *tWl* 
< Handle ) >Tf^J TOlfera \*t« I 
4 <r S *»rc ?ticw fcn* ctj^otr 
E** n i ftfH tos* 

*J**fCT ( <* 4 s ? CW'O ) CI?fc-CW* 

«*ltt 5$fi> W ( spot ) fp^ **1 *t* 

SS£* 4$ TO** TOJl 

ci>l-c« c**J1 &F& *rfatv5tc* 

wi *?f**i vfcfo fa<* w\ m i 

S ^tt** *if^ wears *ft«i 
^**t<R* f*<3t* 3R«t: *f* i 

<$f^v^C^* (electro-magnet) *it*tC*J Forfe-c^ *rf"*t^5 
*P*1 3* I ssf^-CflHC^* (electric pendulum) *rte[fl*j TO effort I 
c*t«W 4* *TC* (spark) c*l* 4** ^(iicwa a* 



***s flat 


* 81 r 




W ^ i *ra *1* ^ ?tw >rtw 
*t< mwi ^fayi mu i 

(*0 (Sonometer) s to fwl m*f1 *Tfo I 

cq »tt*ra fsutoM *ffe® *ic=rtfai>tw* *tc?r& 

»ITO=f Tl (unison) ^fam ^31 ^ fa® s®te<J3 



w - i - TSfclR Ml 

T-iTfa (Tension) w-^fcSTS CTftfafc** ^ I 
*ICTtfa>fCTO fm 1 a ^SC^tW ^tOTTWl #:? I 
(«) 'C^t? ( *tC? ^TC^I ^1 ) 

(*) ) 

GV' I *f (Musical Scale):—^ttf tforfa * fTOtFtfC® 

®®®®fa stfa tflicss TOwfa fag m^ta ^ m® 

to m*rfo*r, ^ m \ fa® « wai 

®icto qro ^$hr ^tc®* *trofa «rc=r® c*% ^ mfca *rai *w 
®&tor *ifa® ^3 *rew i ^s^tero ^fwf i$*\ fafag 

^**wrc? ^ stfasfa? *rfass *jfa*«t <ri mm? mm «ttwi *tfa® ^ 

fwfcsl m®tfa K® I 

tf* I (Musical interval); toTIW c*tTO ^RTC ^F^Rt* 

fa ®tm faeTOJ =m, cmn c®ew fafas 5$c® me? c»tw $m? 
*ift^w ^ri? i 4&5 *ic* ^tc® ^e?? ere®*? ^tmc*f? mtc*f 
toi *tc® ^ ^cro ^mmes? i ^fl> ^:?? 

^•Ite®? ^nc«W (musical interval) I $$fi> ^CTO ®**RtC** 

mgrn® 4 / 6 (csvn 800 / aC o f%m ,00 /ia6) ^ 

®*ra ^c? nfamse^? <£ie®? cm?n m? m i qft ^/5 ^e?? %$% 

cq $ ^msen^ ^ ^fc«r ^ $tf3 *nf 



>5s8S 




"W (concord), CTO 1 : 1, 2 : l, 3 : 2, 4 : 3 

i ft* ^fw c^tfc TOJt*|*t*1 ^1 

^1 qfa ^T^l ^Icsi c^m *f<? (discord) I vfj|$c*f 

1 : 1 Wlfro* *R *tffe*W I (fl^ti? (unison) 

^1 ^ 1 2:1 octave ( ^) ^1 ^ I 3:2 fifth, 

4 : 3 fourth, 5 • 4 major third, 6 : 5 minor third, 5 : 3—major 
sixth, 8 : 5—minor sixth, 16 : 15 limma (semitone) *8 81 : 
80—comma. 

'5}° l Eiatonic Scale :— 

^ P <rfwi cq l>f*Rl *(tf^1a* sgtSTC* Diatonic scale 

^ l ^ ^5tfTO 5fm Tonic ^911 CTO *Tl, C*/*ri, 

’ll, *f!,fa ^1 l ^T$C<R Tonic i$*[ >rl l foatfa* Kre (Helmholtz 
) i C, D, E, F, G, A, B, C TO1 faf^S ^ I 

CTO ^l*(3 octave) fafr! Harmonium ^ efsft 

5TT4 C *&Sl «ttc* I ^ fastffc ^ *[$?<& &ft31, 8 s©Bl1 

CTPfC^T ^f%%3 ^*1 ^ I ^ fl*TO 


C, D E, F, G, A, B, C D E F G A B cdefgabd 

1__ II II I 


^rt?n 

^ r <n ^ ^mri stfa i 




eiTO ?*il §fk a 


TOCTtfiwtra Tempered scale I **fl TO 

^ ^C3 I 

>11 « ’ll ^1 ’ll *1 fa 311 ) 

L ’waifa 

CDE FGABC) 

1 § 4 £ ” 4 V 2 Tonic v£|^ (one) 

*" ^ ~ '“' **nr to* 

°/s 10 / 9 is 9 U 10 1 <a 9 /s 19 /tf ^ TOS 

*TOfC** ^^5 ^ I 



«4#to 




24 27 30 32 36 40 45 48—m’U 24 

*rnu yzw ten I 

*I<5J Diatonic scale 4U tft5»R ’TOCsfU I TO ^U *fi5U«p 

>e arfl^ tou ntrtcsrhwi ^usttt*iu Isu stui ntfro i te*i 
^nrsttTO upr nwu tou^ ftsrfa ^faui ntw * atuft 

^tu*i u*u tofuu $ft ^u verier «nprt* t5 ^5 nwfa 

ssrtanu >tto i 


CDEFGABc de 
256 288 320 341*3 348 425*7 480 512 576 640 


C c^ Tonic ufro flu flu ^C?U ut?1 ^nt^® E C* Tonic 

afro nuufl ^cuu ^nt^ »$*uin ri i cu*r 


C : D - 256 l288 



- 32 9}341*4, 


C C? Tonic ufuw CU ^U foutft ^E(^ Tonic 
ufuul nuufc 5^ cron nt*w* u^flr® su =n i ^ ^tuc«t 
Diatonic scale «fc5R UUi ^?tc$ I UtPf ftfai TO (keyed 
instruments) diatonic scale <4U *!3*ITff3 ftufft^ Rl I 


'Js} I Tempered Scale s C">R cu*iiu Bartolomeo Rames 
(bSb-^) *£ft\ tfcfft Cff% Zarlino ftw fro ■utffa «TCU 

^3Usn ^5ttCUU Ut*tU 3ft scale of equal tempera¬ 

ment (>re aityfl* ^asrrc) i ^ ^c^u toj riu« ^5® ^u 

nfufift *ui ^u cto> 

(c*ft*o« (c*npi)*n (c*ft«o<ri (c^ft*r)ft 

«n m ui ft 

*ri C“ CU Dn pn GW An 

C. D E F Q A B 

nui4tu toj* ^U'Qft ^tucutftutc^u u*ft srfa i 



HW 'G ^ WfTO HW 




s£& fWHfa ^ Hftfo <5ftH <5tH W*1 w \ ifa 

x $f£ HtitHtfn t-hhIot <w$nte w ^twi |$eh 

2 — x.x.x .12 tK^faW (factors) 

or s T9 -2, »-2*-l-05946 


C Cn D Dii E F Fir G Gn 


An B 


1 a* 2* 2 ^ 2*2 C/ - 2 a/la 2 T / la 2 8 / l5, 2 0/13 2 1 °/ 1 *2 1l /» 


C 

2 


*b-4« H3 4 HC3B Tempered 

scale eg? ^ I 


i wiSta w's » : 

nwfa to toij ^rf^*rf^ft ftets wchr 1a?re hfh 
isHtwcu w* hht^ ^ hi €^wm l 

Pythagoras 4 ? HC5 ( iff^ *ftra ) atfEW *8$ 
a^fsH ^faftss i 

TO ^c?3 HU® :— 

tow* ctftfe hs^to 5ffc^i HHfw ww 
«rcwi ^HtWtH capt^s Hftfe ^)^« 
cvtfww: TOnt c<ftf% ^nn C5qj% Si? at i 
f^^Tw f aesfl dlfe ^h 1 Hi chh f=rfs: i 

H^SH *?? *^5 TOW (Hi), 3 OT W? wttfB HWS(c?), 5tCH3 W4 
HWH (HI), HtHH H^S WH *&U5 HHJH (Hi), CWtfaOT WH wfeH5 
H$H (’ll), ^OT WH Zil* ^?sfx5 (Hi), * ^§*TH 5 fHHtt* (ft) W* 

^•ra ffcitcs i 

^Tl—a 3*ft, c?—oa$f%, HI—* al*f%, Hi—g apf^©, HI—3 at*fa, 
Hi—« apfc, ft—* arf^s, chi$ ** at*^ i 

'fc® I S5*l®ft?r H 5 ^ (Doppler Effect) : W spwHt'ft 

CHHH cjfa *fll HI^C^S Htwrtu® HJT^HCH H^QtHHtH C$tH ftfOT ftt^ 
fShrl ^TfcH WHH H*fOT HtW 3l% HOT ^ff*1 Wt%« HttW I cih 



wtf fa© fr 


*fa?l *i^ ^h^si yfro 

<*rrre i to w c?=j ^ ssto* ***rt* *ifa?faF® sieves i *rc?F? 
&>*rfo-^, ?t?j? ?i vfarc ^tptfav *tf%? *tfa?^ *rc?r? *witc« 
<*$ ^t’Tf'® *tfara$TO <5*t*lt3 ^ ?C 5 1 I Doppler 'Sff*R 

*rat«f fa?; ^it $ifk ^tfa^t? to=i i to ?tfac? “rc^nr ^jit* 

«if^ nfarcfass *? m i 

TO *R n-*K?f? fi,-^V ?t?1 ^ 3 ^ ^Nt^s 

^•*frT$, V = fa? ?tW? I 5 ? S5TO3 C??f, w.- ?t?? C?*f, Vo-?*^? 
C?5f, V«-&.*ffaSTO* c^5f | Tfftre? 9f«t^1 ^F5 C?*(fa ?t? C?, 

v+io-y 0 

« T — « X -r 7 . 

V+WJ-V« 

?fa *tfV, ^ttfj-sj ?1 fa? *ltt* S5C? ^t^tCVf? C?*f - O 3? I 

??fa? c l 3^5 RrI 5 fa?? «rfal ?t? :— 

fpfa « TO7? Ttfacsi **Pffl* TO 4?“ ??^ 

^fTO ^"pRt¥ I 


«fa» 

1. Distinguish clearly hetween the loudness and the pitch of 
a musical note. On what physical conditions of the sounding body 
do they respectively depend ? 

(C. U. 1909. ’12, ’14, ’19, ’21 ; P. U. 1924, ’28 ; A. U. ’24 ; D. U. ’29). 

2. On what do loudness, pitch and quality of a musical sound 

depend ? (0. U. 1931; A, U. ’26 ; D. U. ’28, ’31; P. U. ’28, ’39). 

3. What do you understand by the pitch of a note ? Explain 
a method of experimentally determining the pitch of the note emitted 
by the given tuning-fork. 

(C. U. 1917,’32. P. U. 1926, ’47. A. U. 1919,’21,’24). 

4. Give a brief acqount of the various methods of determining 
the frequency of $ fork and discuss their merits. 

(A. U. 1928 ; P. U. 1936). 







5. Describe a siren, giving a diagram and explain how you 
would use it to determine the frequency of a given tuning fork. 

(C. U. 1921, ’28, ’30, ’40, P. U. 1920 , ’21, "33, ’.( 7 , ’40. D. U. 1927). 


6. The disc of a gfven siren has b2 holes. A tuning-fork 
makes 512 vibrations per second. What must be the speed of rotation 
per minute of the siren disc so that the note emitted by the siren 
may be in unison with that emitted by the tuning-fork. (C. U. 1910). 

1 Ans. 960 per min.] 

7. How will you explain the difference between pitch and 

loudness of sound by comparing the roar of a lion and buzzing of a 
mosquito ? (A. U. 1927) 

8. (a) What is meant by musical Fcale ? (A. U. 1940). 

Trace the sounds coming from a violin, a flute or a harmonium, 

and a piano to their ultimate sources. How do these sounds differ 
from one another, and why ? (P. U. 1932). 

(6) Write notes on “Timbre” (P. U. 1947). 


9. The disc of a siren is making 10 revolutions per second. 
How many holts must it possess in order that it may be in unison 
with a tuning-fork of frequency 4802. (D. U. 1232). 

[Ans. 48] 


10. A siren having a ring of 200 boles is making 132 revolutions 
per minute. It is found to emit a note which is an octave lower 
than that of a given tuning fork. Find the frequency of the latter. 

(C. U. 1944). 


[Ans. (2 x 440)J 

11. Define musical interval, harmony, melody and chord. 
Show that the interval so and ga is ootamed by multiplying the 
intervals sa and re and ga, but not by adding them. vP. D. 1928). 


l2. How would you determine experimentally the absolute 
value of the frequency of a tuning-fork ? Illustrate your answer • 
with a neat sketch of the arrangement described. (P. U 1941). 


13. Explain what is meant by the pitch of a note. 

A note of frequency 384 is said to be a 'fifth’ higher in pitch 
than one of 256 What is the frequency of the note a ‘fifth’ higher 
than the 384 note, and ^bat is the difference in pitch between it 
-and the 256 note ? (L. M.) 



fet8 


*rot< tot* 

( Vibration of strings ) 

^8i <5ft?ra sjjffo s—^t* “ftr-tora tores: w 

Entire* fa to ^t* vfan i &5tw? ?tw$ (w 4»nrrer, 
<re*fai) i$us *t*i at’ft* $<,*ra *re i "t^r-fa^re 

*<P 'e **t* ( uniform cross section ) **^1 'Q 

'SU ** l ^ *t«rft1^: Kt% *1 W *t#[ *1 ( catgut) 

^1 fato ^ I 

I <5traa S—^tora *■*[* ^ «i*fa Sf-(V) to<P * 

(*) i (*) ^ aftt* ^ c^T^t ^ aftra wf& 

^ft^ft to v£l^fg few ^5?W rm C?C*f ^<1 afTCS C^to’l tf? 
^ afire ^sre^ ^ft^fa cwn *re ^ *r* *re to* wrraft ^ 
aitre aitoto *^n ^s* attre fato i 4* <ra ^tc?? ^ ajrs 

fa^F® ( stretehed ) «re^ft ^wfa^ qfasl §*refac* fettot 

^ttoi fare i^i fttotwsm *t*i 'sre^re fafasi *Ttfairo csfct 
*re to *tto wrem *t*j nre ^i ^*re fare 

sfalTl qfa ( >?K to ) I «4$5tt 3F^»Rt=T freft** W 
^f6 ^a-rere >!ts?j f^flrai ^tt* i 4^n ***f* attire fttre* 

( tension ) *3 1 (*) sstC33 &pft 33t33 33* fafafS PtWl to 

i»tto SSt3 ^5>to ^tc? ^tfatre STfC* I 

( <*retc* *t* stto -rer *33 **t*^ to* wt *3 *1 » to 

C*t* ?$? *"*f* to* &V5 ntra *i *^re *itre ) 

v 

^ i tore < 5^93 artowR s— 

(*) <sta to*p <®aa?« sftore^ s—*c* ** ^stc» w to 

wr ai^tto artw ^^fiJ 

( support) l ^ ^ff5 ^5W-*lt*f ^*t ^5 

^toi ^ *wraev «tto ’W^inW 

^to i f^TH ^nprtcfl «rt^ 



^rcgg ***tg 




g*«(EgW g*fag I ^t* *E* SSfgfc 
( rebound ) g^Eg I ^ <$g*fttf giE 9 ! <2lfa*f*re 

g^Eg i g* «Jtra «tfo*gEg ^uw «t*gggferi gtg i gcg 
giffag ®?*regE«rg erfcg^Egg cum (fag"* sgg*) 
s©?E*g <*t*fa gfgglsg gg gi i W Tf *ftg ggtEtf gt*t 

Ofv '^gg * ^g^g" ggtapEg ssgggtg « sgg^g" g»E^ 

< 2 tf^pfir$ gg i 

^ i <5tc* fag «ir s—fa* 3tgi g^tg ^ttg fg^s ^ttg? 
■sit^^rtr^ ^tEgg fa'frg ggE*tE«i Itfggi §tfagi fag ^gtg b?<fr ggfg* 
4 *fg fa3* ^ 3 * ftfft c^ ^ eftrag fffcgr aagtfgs gg i ■$$ ggi 
ettro 'srf’tfa® «g* <afa*fin 5 gg 4 g? sifag^gEg ^gfass s©gE*g «f*fa 
gw^tggl gti i 4$ sifag 5 ^ ^g*fgg fggfgss ft* giro sstcgg gtgr- 
gtEg ^Jfagl gg**fgE* ^fasro *Eg ^g° *jggtg ggi «}tc* sifag 1 ^ 
gg i ^£<1 ^tgfa^ * etfag'ftre sstg ggtgg ’ig^Egg fgggfa 
fa* v£)gr? > cgE^t efgtfg^ gg »«g* tgtEgg gfaftr® *E*r ^tEg fag 
^gEgg $$g gg 4 )g° <$t$tg^ ^ggE®i ^tg ftfttE^ gtE* i s»tEgg «rfa 
fag-faff « ggj fa^^g-faff i ( ^g» ggg gg^s ^tg^ v 4 *f& 
gtar ^ *vE*f ( hump or segment) *ft*T® gg ) I ggg gstgfc 4*fi> 
«j° N E*n *fate gg ss*rg ^g (fundamental) fg*fo gg i ^ ^Egg 

*«*fgt* gtfcw ’tfg^ gg i 

ggg ^tgffc & *wr gi gg «ra*r *fafss gg ^gg ^ ^:?g fgfas 

*3fa$* **"tgtE*g gg i 

^ I <5ttfRl f^gp GU'H S— ( Velocity of 

transverse waves along a string ) 

§tf« % —$ ftc^ ^tgg> cm ^stgc^ ^gg fa* fetfagt 
5 tf^gi fa^f ^5tcg fal* m*t gg i ^gcwg egg V ^tEgg 
l>R T (tension ) * fofa* ggt* wg §gg fa»g *Eg l hfg* 







(linear density ) -4W foctf/ S 53 (mass per unit length ) 
“ jjj ^ C ^ <5*-M ) I 4$!\1 V, T « m 41 jp*# 

?fll I 

A B §£fi> wfftvS C C Jjirfa 3t«fl • TO ^1 
^ i>fa - T I &R vafC<J3 fcftff *Z1 I <5t3C? E 

^tC 1 ^ I>l1»{9l 'Sf^fK ( perp. to the length 

of the string ) §tlTO *rt« I sst<jfS &VQ 

V qtc* I TO S5lc?ra a E b 

^ 31 3$ ( displaced ) Wt 
5tH<l ( arc ) 

1 TO ^1 f%^F SKPT ^ 5ft*f3 

8 «rtvtc* V cto $\i fB^ 

®“K ^ eRtf^S ^ I CTO^e 

ab *$% *az*te iffe fTOWl I ^ ab sR*f 4$ ^ C*T 

?3F51 ( curvature ) *TTO #TC1 Kl\ 11 I ab w ftfti V 
CTO TO I fc^OT tTOtSFTO 5PI ft^l ^ 31 1 
srtait 03 ( centripetal) TO ata 

faral ^fRi^I at c**t &>*ra to 1 ^tro T m 

a *b E O frm ( components ) 4$ 

TO >TTOt* 11 I 

TO T<T aE-E6. aE& &tcn* C$m ^ O ^ ^aoE-0 I 
* O a <q t cTO 3 F 3 1 a « tre < 5 $f& "’K* (tangent) TaP 'Q 

T'tP Sft I TO P C§*? TO I TO TOt a * bU5 

S5tC?TC Stt-PaT* PbT' 41° aEb fafr-S, m-'&m frfa* 
*&% R-aEbi TOtf-aO or Ob. 








v£t^ T fopra PO^ §ntV*t-2Tsin0-aEb tfH* 

^fWRS " ; 

K . 


(T^ PO^ §*rR*r 

^tiiT^fB TOI) 

4*ltC5f aEb ^ *K«f I /, 0 .-. sin 0-0 

.*. 2T siu 0-2T0- _ m - S - V 2 - f%^ 0- aE -§/« = _§ 

K li R. zli 


.-. 2T. A = M, -f: V2 or T. S. = m.SV 3 

Jiii it 

.-. v=- T or V- <v/T 

> iL * m. 

I (Frequency of 

Transverse Vibration in a string): f%\s<f fwl 

ps’fa* C^Tf —V— ^^ I viHtR T — ijfa, M— 

in tn 

CiOT TOT SstC3 r fa §VUt %*, tn-*5 tm fclf*F ^RTf» 

SfRa I 


sstOT ^ ^ (fundamental tone) ^ I C>f|W3f 
sstW* filter « 6^ *rfowtw -"Hfsi-fap ^ I SF5SR 

WJ SstOT Z-A/*^ I ^31 Sftft V-nX .\ V-2*Z 

2uZ - V- or m = r ~ ^ M/7 I ^ *> - 

m <:i m 

SStOT *Ot*lK m~xr*p 


*F34R 


1 WJL_, i- 

^ * jt^P ^ 



~, \/ 1 oq<ltW<*-^tOT 

la ▼ ;rp 





+t\r 

<1° I f^^rar (Laws of Transverse 

Vibration): 

’< , 

S5ft55 5**RtCW *w n —±~ W A B$CS 5 *rR5l *«*ricw 

dl y m 

ftSTOfa *lt$ I 4$ fsjw :— 

(*) filTO (Law of length) : C^R'S 5"*RR 

^$tOT frR (T) * fcrfro 53 ft (w) f$5 ^ 

5Jt<St35tC5 nfiraftre 5$ **<h »=c J 5*R T 'Q tn 4W 55 | vimfiR 5C5 

5tf*tre 5$t5 cq ^tOT ^fj *«*Rt5 «rf^>5 5$rets i 

(O feftTO fiTTO (Law of tension) : C5R5 S5tt55 5**RT5 
$tR5 5^prc >Rt3*rrro ^<k w »c VT w i^m 

<§P55 5 $ i 

(no) ^33 f^TO (Law of mass); C$R« s©TC55 5**Rt? ^ 
sstcsrc 53tt53 5tfjc*ra ^rmt^ntre nf^f^s 55 mu 

« oc -i= wi / «t ^P5? ^ I 
Jm 

<55 *\y€w w* s$f5 ^ren w 531 5ft :— 

(0 5JftFRl fan (Law of diameter): /, P, T f^5 <Ktfac*f 

ft oc I ^<R s»TOT 5**Rt5 ^tC35 5JtPR ^Jt3t3 9 ffro *tf35f^© ^ | 
d 

(it) TOTW3 ( Law of density ) S s$TOT 

frifatra 55twr 5tfpra 5Jftst$ntre nf35%$ 5 s Mr 

«—V w /,^t iF55 ^ i 
^p 

l ( Sonometer or Monochord ) TO S— 

$51 <45$ Miwfiw 5td* A B C D l $51 45 ftfrfa 
9151 *• <R: ft; 5551 I $5t5 45ftt5 $$fc C*ft5 ( peg ) D D, 







I X Z Hz $*31 ( fixed bridge ) 

Y *$9l ^«fS|!9j *Ftds (movable) §*31 I E 4^(5 
(pulley) I P t&H H ** ^ *ltm ( pan )' I *f*W®I * D C*fra 

4* tfwt* *tft5 i *NM5ta vfo s^ ^ <2tf« d c^ftow *rc*r 
^tti wf ^ <q*Ri «tt« *fnwra ^*ra ffai h to ^t«n *ttc* i 



f53j 

*nat* W 'wr stfarl s*tTO su i to stfro 4$ wi 

*W« sstc?ra TO-«trsra <ro c^r M ri ^ i S' sstOT 4 ¥ srto 
D t C 5 ftC^ 'Q ^*t 5 alt* D a tfftCT Wl I S 
|**t®fsra fell ^ i «fw »ratt*l sstw* 

Mj *1 qfa i *rtc4 ««^ft w 

<ro i c^ c^fPrai Mi ^t*n m i TOtfafrrra* ^sfi» 

«w[ot i to* £13*51 nr* i 

9 * i TOtfefetra? aiWOT <®tara v^esnr fa3*r 

^ffNpl g— 

Tuning faik»l«*t^*^Rt***[tTOq n t , w 2 , w 3 ^jtfi 3*1, 
« *5tt** ^**tTO niWl *F*1 C^ft* c^ftc^ ^^5 3t< « 
^*rs «tt* *imt* tt* rnstre *st*f& *ttre i ntata 

*sr *N | W vfj^fg Tuning fork-c? 

TOtfti>t* *tra* fc*r* *t*r i Wffa ^'■’Iwri ** csrt* *r^ 




wtf f3®st3 


$tc3 i 4^3t3 *®t3w ^%i n^r ^vts 3*3 i Y $<F3t3 i 

*(3^t3 4313-«3f 3 , *3 W 31 W33 "tW fork-43 

3**Rttf?3 3^3 TO3 31 43^5t3 (unison) 31 $3 I 

3C3 33 «W3 fork-43 *n mstfC*3 3f^s /j. £^13 ^tC33 ^£33 
f33 ^ I 3W 33 4$«3 fts^3 fork-43 « a ^f3tC^^ 3f^5 / 2 fr?tftJ3 
4TOfa 33 43° $#1$ fork-43 « 3 3***ttfC$3 / 3 43*^13 

3*31 ^3 I it«R1 3*f33l mi 3t$C3 C3 Wi l x — n.J„ —n 3 l a 
mm « £f?tm 'S^si - n X / - Jp33* ^Rf T « wi 43*f mi 33 I 

4<riw *rmm 43*t ^^3 3tRw t 43*S mi 3$3tcs 1 43t 

<3tt3 *lfWl 331 33 3^31 tn* f^3 3tC3 I .*. #i /-JW I 

^t33l 3R >t-C3 ^ 3'f33l « l-C 3 C3*tf5 <f*3l $3* 3*WC3f m ^Iffa 
351^1 3 ^ m (graph) 43$ *l3tf33 (rectangular 

hyperbola) 3^C3 I 

W f%^t^T fa«ar (*«c 7Tj“: 

s®t3f& ’r, ^TC33 3r3tC3J fTOtf3>5 3*3 I 3C3 3*3 T x 
^tC3 4^ s®t3fi>3 l brFfo3 3 ,Qp fm-w, 3t3l 43*f5 Tuning fork-43 
7\f^§ 43*^ 3*f33l ^tf33l 3ttl 33 1 ^T3 43$ S£t3 tfMCm* ^tC33 
•ftC"f| f3*St3 3*3 I f3tC3* ^3sf3t (auxiliary) <$f3 3*11 33 I 33*t^ 
S5t3$3 *lf33^3 3f3¥l *tf)<3t^3 ^t£33 43*^t3 3*3 I 

3C3 3*3 333lfl ^5tC33 J /, ; 4^313 P *ttat3 ^SR 3F$t|$1 
^13 ^5tC33 fet3 i nf33^3 3f33l T a 3*3 fa* ^3t3 ^3 W 

3N I 3*3 43^ $3t3 3^-«2 I 4$3t3 3531^ ^tC33 Z^ 
*tf33^3 3%l 3ffat^fI3 S5TC33 ^C33 3fa^5 43TOR 3*3 I 3^ 3*3 
333»t^ ^tC33 -/ 2 1 C3C3^ 33^t3l 35t3C^ 43*^ 3t31 

3l3tC^ i ^43 »! : n a -l z : h ( ^C<J3 ^^3^3 ) I f^3*^tC3 

*tfWl 3*f3W ^31 C^f33 C3 Ti : T 8 -/ 2 a : /i 2 -m* : « a * I 

\lf^ Ufa n oc s/f, 333 / 'S tn 3ft* I 

« 2 ’ 1 L' 



3**ra 




(^r> f*ra*i 


( 


n oc-J- 
v tn 



# 


4^ f^33 *!3Hl vfj^tf%^F <®tC33 4tC3tSf3 3t3tt33 fof33 

33t$ ( mass per unit length ) faf%3 I 430 sstC33 hlf33 3313 
Wj 03tC3 430 fa T 3t3l f38tf3S5 '33 1 3C3 33 $*t3 Ml 

-/1 $3t3 *itc"r 430 333t#l frotfire 33 43 s 0^t3 fa >rot3 
3if33i Mj * 1 ( 33^3 33 I 433 * 1 ^ 31^13 ssiot 3f3^ 43^3 

33 I 3C3 33 §31 3f3re 333tff Sjft33 Ml-/, 33 43* §3t3 3"*l3t3 
-Wi ( Wx «rT3tE33 Tuning fork 43 3T3WJ 5rt3l I) 

433 ’ <2N3 *tfl3t3*l3 S3ft33 ^tC3 f%sft3 3lHt^33 ^5t3 3N1 
33 3t3t3 fof33 33t3-w a I 4$ S5t3t3 Ti 0tt33 3t3l f^Stf^S 33 
43*v §3tW3« Ml l 313 I 4^313 333lfl ^tC33 Mj *tf33^3 
3f33l f3^3 *r3WtJ?!3 ^tC33 3**Rtt33 43^5t3 33 I 3C3 33 

4$CTO *l3*| i 3t^fl3 <3tC33 Mj-/ a 43" $313 3"33f$-% I 

333tf*l ^5t3C3 «ft3l 3**fatt33 fork 43 *tfk* 43^t3 3f33l 33C®& 
«, «« 2 3tf*3 331 3t3 I 3$0 33^^13 s®tC33 hf33 33t^ 
ftsftfa'® §3Tt3 3tf^3 33 I <2^30 <to c>j: ft: Mj ^?|tTO3 
3t3OT ^3 ft<3 33 43* ^ ^3t3 «• ft3l <»t3 3f33t bf33 

33t3 f3<3 33 I 


333t*ft ^tC33 C3*it3 n t : n«-l* 1 1 L *TsWl 3f33l CTfff33 C3 

»i r ; */% —/i a : /f, R^43 w f S w 5 -«o : w? f%*3l 

• _ 

^ I „ \f ffl-j y 

w ¥ ra T 

(*j) S 430 *Rft«f <2ttT5 ftf§3 3JtC33 


^0 S5t3 ®1« I 313 33 Z 'Q h 333tfl ^tC33 Mj 3t3l *fffa3?ta 3^0 
^tC33 33t3 foftffa *PF 43^5f3 33 I /. «(33 f333t^3tC3 njji^ 


-IJh f3* 3^ Z a /Zi-J- 


• w i=^» 

” n a rfx* 


80 



*44* 


*lFt< fassfa 


I (Determination of 

pitch by Sonometer): C*J ^ Tuning 

fork-vrra) ^31 *wta sstsra *if^ ^(5 

siTeri ^'su ^ \ Tre ^rtf^rni Y ^1 

'Stitt supp&u ^<rl ^srl *rtcv i 

i^n *§titt fctfr, *titt hft* *Rts*« p *tt?rft w ^rf^si ^ i 
Fork-43 fsfflfafro ^*3^13 3t3l 9 tt^1 3t3 s 

’‘-•i x V£ T -ta-«» 

m-hR* ^Rl^F 

$^3t3 W ^®tC33 Mj I 

<*8 I ft^tfir® 35tOTI ^3%T*l (Harmonics) 2 (>) W 

^5tnft (segment)' ^ ^f5 

43° 3EW ^$3 S3 I s®tC33 T5ltc^t C3SM3 

fav*l *xm ntwf 4^*t 3* *rhQ^i 3t3 i 4| 

*JJI ^3 ( fundamendal) 3*!l S3 I 

^ ^ sitraz - J 

u 

v y 

• • W ® * 81 1 i/ 

FlVv^AAMib>>vtAi A bt 




fsar 


N ^J^rtCR V-W33 3C3J 

cw 

Mj 

n-^**Mt* ( ^ ^C3* ) I 


• (*) ^\\m w ftt^s <s&$ *rm* far i%i *fir i 
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ikl I 433 TfC3 "WT-f3*£ « fiRfS ( <G\m 

sftra 'Q 3tt3t 43*fi> ) §33 *&3 i 

4$3t3 *r*\m S5tt33 43§ S533f-<?fftf J3 33f3 I 

^\5il<i( n x = i 

:. n x =2n I 4$ ^33 3**Rt3 ^C33 3**f3tC*3 Rs 6 ! ^C3 I 

4$ ^3C^ *rira GW §3%N (Higher octave 31 First 
Harmonic) 3C*I l 

(*) 4$3iC3 ^t3§3 £ fctfi ^3 3t3* ffal 1^31 S5t3$3 

f§^fB C$t§ <3W13 3tt3T 3fa <3t3t3 3^31 3T3 ^1 3?^ s®t3§ foil 
*l*lt*l «RC*f 3fH^5 3$E3 I 4$ ^C3 ^5fC3 513$ R3-f3*f 'Q f^3$ 
f3^3 §33 3tC3 I 
433 A —fZ $ 

V 3V . p 
* %i xi 2 

« 2 35 ^3 W 43 far 1*«| | 4^ ^3C^ §<fef3 (Second 

Harmonic) 3*11 33 I 

4$3£3 Cf?31 3t3 ^1C33 Rf§3 ^U«t3 ^**fC3 Harraonic-43 
3Wf* ^5 ^C33 (Fundamental) 3**t3fOT 33*1 13pF$? (Simple 
multiples) ^3 I 

'Cl^ 1. Two similar strings of a sonometer are tuned to unison. 
One is 36 inches long and stretched by 100 lbs. Find the weight 
on the other one which is 45 inches long. (C. U. 1941) ■ 

43tE3 T 1 «(>*«X'0*) *t1§'QH, $fa, ^“8t §R», 

T 2 -33f 

R^l3 f333t?{3tC3 ’*' Ta " TlX (li) 

t 

-40000 3t§'3 *33 | 







2 . Two tuning forks when sounded together give 4 beats per 
second. One is id unison with a length of 128 cms of a monochord 
string under constant tension and the other with 180 cms of the 
same string. Wbat are the frequencies of the forks ? (C. U. 1939) 


TO ** n x 9 forks-4* 
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.*. Wj >M a W 1 -8 = M 2 

« 1 -8»n 2 *-» ( (*}t* *4 fell '©*1 *fel ) 

n l — 

3. A tuning fork is in unison with the fundamental note of a 
stretched string. Readings are the following : length of the string-35 
cms, mass of one metre of the string-’323 gms., loads applied-4 
kilograms. Calculate the frequency. (P. U. 1924) 

dtftw /-«t c*: fa, w* o0 '®*° C^I fa, 

} a/T _ a /800 


4. Two similar strings are in unison. One is 36 inches long 
and stretched by 100 lbs. The other is stretched by 220 lbs. Find 
its length. (C. U. 1938> 
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5. A string 24 inohes long weigh half an ounce and is stretched 
oh a sonometer with a weight of 81 lbs. Find the frequency of the 
note emitted when struck. (Dae. U. 1923) 
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1. State and explain the laws of vibration of a stretched string - . 
Why are the strings of musical instruments mounted on hollow 
wooden boxes ? 

A brass wire (density 8'4\ 100 cm. long and 18 mm. in diameter 
is stretched by a weight of 20 kilograms. Calculate the number of 
vibrations which it makes per second when sounding its fundamen¬ 
tal note, (g =980 cm. por sec 2 .) 

| An s. 47'88 nearly) (C. U. 1930] 

2. A sonometer is stretched with a force of 200 gms. woight* 

(a) The force is increased to 800 grammes, (&) the length 
of the string is halved. How is the pitch of the note emitted by the 
string affected in each case ? [C. U. 1912] 

[Ans. (a) n^2n x ; (&) m 2 =*2w, i. o. the pitch i3 doubled in 
each case] 

3. The string of a monochord vibrates 100 times a second. Its 
length is doubled and its tension is altered until it makes 150 vibra¬ 
tions a second. What is the relation of the new tension to the 

original ? (C. U. 1924) 

[Ana : T a : T x .*9:1] 

4. What will be the frequency of the note emitted by a wire 

50 cm. in length when stretched by a weight of 25 kilograms, if 

2 meters of the wire are found to weigh 4'79 grams ? (C. U. 1934) 

[Ans : 320 per sec.] 

5. On what factors does the frequency of vibration of a Btretched 

string depend ? (All. 1925 ; cf C. U. ’45) 

When the wire of a sonometer is 73 cm.-long, it is in tune with 

#i tuning-fork. On shortening the wire by 5 mm. it makes 3 beats 
a second with the fork. What is the frequency of the fork ? 

(Pat. 1950) 







0. A string 24 inches long weighs half an ounce and is stretched 
on a sonometer with a weight of 81 lbs. Find the frequency of the 
note emitted when*struck. (Dac. 1034) 

(A'ns : 101*8] 

7. State the laws of transverse vibration of a stretched string 
and describe experiments to verify them. (C. U. 1925, ’34, ’36, ’41; 

All. *27, '29, ’45 ; Pat. ’23, *27, ’33, ’37. ’40. *42) 

8. Wires of brass and steel are stretched on a sonometer and 

are adjusted to omit the same fundamental note. The two wires are 
of equal length but the tension of the brass wire is 5 kg. weight 
and of the iron 3 kg. weight. Assuming that the steel wire has a 
diameter of 0*8 mm, find that of the brass. (C. U. 1946) 

fAns: 0'8 a/ 5 dena'itjrf iron mm ) 

1 y 3 density of brass } 

9. Show how the frequency of a tuning fork is determined with 

the help of a stretched string. (Pat. 1937 ; All. *45, C. U. ”45) 

10. Given two tuning forks, how would you determine the pitch 
of the note emitted by one of them if that of the other is known ? 

(O. U. 1919, Pat. 1930) 

Vibration of Air Column ) 

<\<t I TOi ( Vibration in enclosed air ): *lfff 

CTO SftsTO ( CTO 331, *TN ) TO to f*TO1 

SjtWsl ^ 5tC«T^ TO-ffa TO W ^ 

to to i ^rtfwi fafa* yzq ti "Tim yen f to, 

stfro ^t*il ^ f to toi to to tto 

c*toi uqfcrcn toTO -i^r to i toi ere re 

*Tl ( Organ Pipe CTO flute, clarionet) 

stcto to *froi to i ^ to 

TO To ^f*rai Wind Instrument’ 

^1 *TtTOl cqflmft « TO ^i3?8CTO ^^1 trening 



fcrk M) *fam m *w 

“TC^f^ ^tfell *Tfo I 

I <C|*ffa 3PT : v£$ *R *K3 Jftqtm* v£i^fg ^Rtff^CBg^ 

( uniform cross-section ) fafofc $t*f1 ^ AB <*ftC*F ( 8^ f&s ) i 
A ( mouth-piece ) ^ TO ^ I *nt fall CWfC* 

BP\lA rn I ^ ^Ivsfa TO *Ftfsi f^ar (slit) B firal ^$31 
^ qtafa eft 5 ® C (tip)ro ffl^t I ^ qfafa csft<* BD 

TO ^ I ^ I Sfll ^ 

^A ^ I <TOfCTO ; TO1 fr) C«a|r«^1 (open) 'stftt 

W, ^ ^5 c^l I (*) TO (closed' *SW TO I 

I ^<til *i1^a 2 ^rl*ft^r«t f*R3«i: W ^31 vs 

c eitra *m ^*\a ^cgraft c§ffc c§t£ *tfaTO ^ i 

vfp Ami 6 f5TOI <2fttfTO ^ I B^ <tt^3TK5 

vflftw 5C5f *J3 fafcg I <5*fa ?R5T ?t^ 

^ I ^ 3F**ft-^TO 5TCTO ^tfeTO 

f^s* f^c^F to i ifa* A ffear froi ^ ^ to* ^stwt 

eraff^s to 4t<pt \i% vm ^ qftfa <*itre* ^ •tftnl *tftt3rc* 

Kt*H *$ to I *W stfac* Am ^*1* ^ J 

( longitudinal ) I t?tiJ TO* $$V\ *tTO, ^ 

“Edge tone” **1 TO l ^TO*t CTO1 cq «ffe 
c*cto*$ TO«f* to "t^ti i -5ft% 

^ii <itcv v£i^ uain ( pitch ) 

c# 

^f’R ^ *lf% W ( uniform ) ^ 

( fundamental ) fcfar® } ^ ^tWI ^ I Ami *' 

m hc^)^ ^*1?1 ! ^91 ^ 5W1 ^ ^5^^ 
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tot? 


^tat? ?F?t? ?t? f? 1 ^c?? *p*f ?$ i ^ f?1 

^? ^JT ^C?? f^Ql, tos*), l>^ *t Harmonics ^$Jtfw I 

I •!£?? f*53 ^?3f (Sationary Vibration in Organ Pipe^: 
(?p) y% •{*[ %—?>$ to? A ?c? to ?fsst? C <2j(ra «rtel ?t? i 
t^tre C4? §<ic? to? toe?? ?t^T? ?K^to 3? mi *sfe 

^?* ??i (rigid) «lt^ Ere ^tc? mi fttoH^I W? ^ 

^to ?t^*2? ^ tore cbIi ??e? to ?to *r^ ?t?i B ?to 

<Stto^ m fa^OT ?t?C* ?°^to ^e? i 

<?t*fto ? o sret&? my b eit* ^re ^ S5?e*r? f^n^hs fare ?°rets? 

rnywitt <3toto ^n c^ft’Ti <sit^ Are ftf??i ^stfre i c?t*ji <2ttre 
cto ?t?i ?i *rfat? *rcrets? s5?o?? 5t*r ?t%?? ?wrre cito 
to fro 5T*t^ ^ ^»?t“ c^i ?c? mzyn <sj$ft wrftai ?t? 
mi c?t*ii «rt$ ^re my «ttoto to? to? fro 
ftto ?t? i ^®?? my y% «itre eitoto *^?t c«tt*n errre 
^tfro *nret5? wtto ^t?t? sitoto ^? i ^ >ro eitoto 
^?ap« my «i*t? to ^t?i tofte?^ ^? ^?ft t?ft?? 
?fato tot? to? to? to ^ w i to? 

ctrtan ettc?* ?t^?^tto tote?? ?to toe? ?tf*e? to? frrft ??t?? 
*fto ^^re qtre i c?^s?5> c*rfal «sit^ ft? ssto? mf$ ^^-toj 
??i «itre? ?t?,Tr?toft? ^fto ?^re *ttc? ?i ^t?? ^t t? ? s l5 ; f 

se? (rigid wall) I C*\$m ??i ft? ^?eaf? 4^f5 ft?-f?^l 

^^-f? 5 ! ^^5 ^tesr? tot? 3R*rs ?e^? f®3? ?*fto 
??i c2ftr^ ^^?te? ^ m i ft^ cyunt ft^ ^?e^?r ^ 
•rtto ?^c? i 

(^) c^W ^ s c*rfai to? «rt?l entail ?t:^p ?f^?n 
?ti , ?t?tote? to? Mj ??t?? ?^H^ yfrs *rtc? i ^^5?n 
«jte^ <sttoft^ ^s?C«f? «lfft ??9|tt?1 ?t? i \9T 'Q S5?^ 







^ fa* w i ^tcira *rfafa* fei'N 5K®ra firar 

^RSfbr^j % sot* ^ i 5rc*ni c^it^l < 2 ttt* 
c**li fasta* ^rf%\5 **f**te ^ ^3*t“ filter &$* i 

<** i *rat«f m ^ c*it*ii wffa i»OTi ^jf w 

(Fundamentals of closed and open organ pipe) 

(*0 ^^ssrvf s **i ^esr fa* sot ^ ^3 st^t* 

fal%* *ftC* I W <J^C*t fa*-fa^ N 'Q C^fal ^ 

A* §S* ^ **R ^ ^C** **l *"*W^ ^ I fa* SOT* 

C**It* ^*1 Cf?ft$tfa CT WMtfa fa* * "W fa^* fas* 5 ** 

- ^'(S*^ Ml^i)l ^S*t 8 s **i OTR fafr 4 

.*. s^-fotfrA^z i ^ =5*1 *&st§ **; ot* ^T *3* 
(Fundamental) 

*fa = 4*°v W**t-V ^* set* V-J^il 

-*. w i -y - 1 ^c* ^ ^c** 

fal) S c*T*ri ot* ^ c**it* $1 yr.i$ "W 

A* §3* S^E* *1**1 ^ ^ C«iT*1 l 

ot* ft* ^ fa*-f*5 Nv4* ^§* ** i .*. 3t*i* Mjz-a 1 /*, 
*fa Z, n 1 'Q A 1 c^tsrl OT* *<*ltaOT I, ^ 3£** ***fst$ « S5**-fc*tf J 
** St.* A 1 - 2Z 

v=, M i^i .*. w 1 -*—=y=2«, 

* 2 Z 

^S<4* Cff^TI C 3 ttfal OT* ^T ^t** ***fat$ frtfj* **i 
OT* *ff ^t** ***f*tt** fWl I 3 S*ts c*t*i1 ot **t* 
^ *** ** *ft **1 *1* sc*^1**ot 





•TOTtf tot* 


S* ^rcqp =$£** **«*Rt* fS* C^ftSTl *C*f* *to 

Mfc ‘«iw *tto i ^*t* *rp* *fi ^*i^* j&rfa to 
**i *t*i* ^r tpnci c?e*i *t* to tos *s**Rt* f%^«i s$c*—=5* 
B<5l *tC* I 

b-o I <3jtf{#* icc9m feifefa ( Harmonics ) s *C* 

*1\-<2t*tt** C*£*t* ^*t* §St* =?**RtS ft«* TO I c«rfc* *t^ 
*%*1'9 • 3C*1* fire* ft* S5*t*f* <sjff% ^if**to qtfro to 
*W-to ft*-%5 TOJl *tft*1 *fM 4*S ^c** &fiT* 

^C* I 
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v> 
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(*s) *$i*9fS (i) *W*I* C3*ft* *?5I TO*t ft*-f*^N 4*? 

C^Tfal ^ "W-to A ^tc* I (ii) ^ 
TO'* (fi>tn I) »ret*j few TO'«TO* 
TO* ^f*re ifc i *s** **i enra 
^fS ft*-to» ^ «itc*i draft 
^ toj ^t*'« draft ft*-to * ""N*- 
to §1* ^C*, dtf* 


n ' 

» * 


T^r 


7\ 

: \ 

! \ 


1 V 

• V 

/ 


t \ 

/ \ 
f ' 

1 A : 

i \ 

• i 

i \ 


1 A ; 


\ ' 

\ * 

t i 


i ! 


NA 

r • 

( 

< i 


\ ! 


/ \, 

r 


' / 

A 

• 


! A 1 

1 > 

\ * 

\ t 

\ / 

\ / 

N X' 

/ \ 

/ ' 

/ v 

/ \ 

A 


; a 


! A ' 


3n, 

O') 


5 C-> 


*Eai* Ml / = ;,* 


^>2 gZ (^>2 


‘55**- 


Mj) d& TO* *"*t*t* «..> 

***'ftaf di*5 to* TO*tT-«i 3* TO 

^34* B2-3W! | Iffc ^5*c^* ^tfft ^TO* 55*C** 4ra 

^tot\"t (fkaj II) 


(iii) t*t* wft ^sftft** §SC** 'TO'e CTO *TTO sftt* 
T?***t* I III f&E3S *t^<K«* TOJ C* ft* 55*t** $$* ^C* wi 
i ^«r ••HR-to'e cto* to ft*-f*\^c* i toj «ifire $tft 

rato ft*-toft^ i 




•'■ w 8“^;w 8 »5w 1 . 

■ 

^3iC*f mU ^tf C*I TO 3TO CTOft ^1 ^’“WTO ^n5 

^^tTO (Harmonics) ^^TTO 1 s 3 s 5 s 7 *3 

c^to ■srfai foddj *rj%3 ^i i to ^ 

71 Wf WTO fc^tTO ^<T sftC^ 5TI ^fSffl TO 3TO 
W =?1 I 

W C^fl^l •**! s (*') tfftsil 3TO ^ §fa>5 ^:5f ^ c*TO1 

^■•i-fro^ fS*F *rWtw fts-fro^ 9 !* ^ i fata *itro §fa) 

» 

( a) y*\ ^cw *nraf% ^%ito croft ^to %$ "W-f^ 

^tf%re, ■sitter ^fi> "TO^-f?i^ >q 
$$fi> <3^*ta i ^ ^*»t=w 

-n" * ^TO-Ml-A 2 ^ ^ k**=l, 

V w 

n 2 - y-Sn 1 I ^ 5 *ft ^TO 

*pt $to ^**fatTO fro*i w i ftwra sfo) 

(«i) Wfo ^TO *W 

TV*f3 **ftR-fa5 

«tf«*i •*. ^-^s^-^-Sn 1 

4^ ^TO TO ^CTO *"TOTTO ft5TO«l 33 I 

• ^ 

mu 3ft <x cwi s»to croft y*\ ^to « ^fatcro ^ 
^**fttTO *l$*lft5 1 : 2 : 3 : 4 ^Itfa 33 Mfc C^ftlft* ^*fa 3TO 
CTO ft ^5 ^ *ft5 TO WTO &('SstTO sS§3 3CI> I C*& ^‘. 

c*roi *f% fowl =tcto <qt*3ft? firci 33 i 43^ ta<ro ctiUft 
*zm ^ to jtcto 3ft 43*fiS <3fa C3*& 3a i 
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V*©‘l wfa *TC*RI §*131 \s 'STft^tS s 
^mi ^tf^v*-«Ai qfw c^'Q *tsw *tf?rc^ mt ^t^l ^c*i 
w « ^ ^fBc^ I <spfa 3W* C^STt^ Xf5 frfltfj* fc*f3 f^ 
^c* * fft* *if^5 ftclj* w *tf*^ qcfe w fas &ri 


*t*<K** 




*fW3 <®*Cf* C**t V *lf**f%*5 ^ I C*^l &P31* TO C*?t C*^ 3* 

ww to* to* *"*iwe *tfa*i m f ^fa* 

*f3>5 *tl* *TO *fa*1 *t* 4 *°n TO Ss*flf C*?| *f*S5 ^ v£|<K 

t">lWe ^f^N» 3^*1 TO I 

V-8 I ^tft*l HOT * fa*-f**g* TO’Sfa ft«f* 5 

; ft*-fa^5 &m 3t*{*1 TO WI *tfa *f*t* fe 

<tffTO I **|*rc-f**jff5 ^31 t5 tf"*1*5 3^t* I 

*t#N*1 S 4**fi> ^ CTO1 t*fa 3*1 WStC^ ** I TO* 

*I1< *t5 fafro 3^*1 TOt* I *lte*1 TOtt* St^fo* 

(pan) fc*l* *t*t® f%g $3^ *tf* *tt I 5t3^* WTO ^1 3t%l 
5t^f%C*r <TO TO* TOJ W^Tl *te 4*1 TO TO \ft*1 *1 
^3 §TO ^fc<5 qsf ^ ?(f^t'Q I C**1 *t* C* TO* *£* "TO-f*^ 
wr* *ti c* 5 ! *f**F5 i 4$ *ro *tt^9ii ’ftffl ffi*1 *tfW5 
W%5 3*1 t? Wt$ff5 TO 4*1 *FtTO* §** 

s^hi? *t*r 3*1 Wfw «rft* to* f^®:* ^t*e *TO ttre 
Whe | m *tfw«|t* "TO aFM: *fws **iTO 4* TO fg* ** } 
c*$ f*\ft*-f*tj 4$TO*tfa* TOR* "t*r sft*i -ro-fH* 'Q 

fa*-f*t* *i*TO ft* **1 *t* i 

W I *§£** tF*1 * TO* £*<F S 
TO* Mj *S5 C*Sft ^* HS5 Wtf* 3* tS** ***1TO ^ *5* 
3* I 4^*t* TO* TO *ft **1 *1* <7$ f|i* 3J* 4^fi> "TO-f*\ 
§«7t* 3* *R i*CtJ tfTO 3* W t* W 3* I *t*W ^ 
tt^l* *c* ^*f5 feg *lc^, f|ai *5 f*r*l *t ^ft*l *1 tpi*l to* * 

fcftfj *1 *t?t5i 5C* ^C** *lf**f*5*5 ^*i *t* i* * 

<spfa TO oi*ffe ^*sfl|*| ^ (piston) <*rtc^ TO WW 

TO*fttC**f*t^ «»tOT «rtc« df*c* TO* f^TO *t*?W* 
amis c^tfe ^ « ipam v*ffl* itlwi it? to to? ?? ??» 
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TO TO* TOTO 3ft TO, TO* 3* TO I 

i <nwtft TOIctj TO w wt : 

s « c^: ft: *TO* <TO «• <ft: ft: *ra1 TOl $$ 
Jft cTO $tC5* ^iAwi vfl^P© TO > ftfct* ®wl *• cm ft: ^Jtc^r^ 
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«.toto to* to* fss* ^*te i 
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*$c* cto 4** b to* *c*r to >••• 

WTO* 4*$ Tuning fork F Wftft 
^*3t* ** I 0?^1 *t* C* A sfflfB W 

TO* >5si1 ^c>5 TO tr c^r: ft: §ic* 

W* fork 4* *UO*ts? t* C^t* 3* 
fork 4* W^ft « TO* fsvStti* *t*3K** 
W^ft 4? 3* TO«> ^ TC* TO* ^c<J 

*t*^s 3* to 3*tf& w <£ftfl *8 cm ft: to* ^** 

*aa *it*T* ft€t* *tc** ^ »Rr cto 3 * 4*% ^*533 

*TO i A =w* to ^*t$*l A TO* ftTO* *T\S8FS* j 

*t<Fft *i *au i 

^4* A Am* 4*pf& **i AA **1 *%S5 *ttt* l A TO* 
ftTO* D A to* i 

^Jt^fJI S TO *** Tuning forkft A TO* *£** *Ftc§ **fM^5 
(II ftas) i to *a $*tt wcr* *tft*TO T i 
Tuning fork 4* 4* <tf$ w A TO* ^C* B C* fro 
w ^ A to* ^C** *t*ft*N$fF5 TO I ^t* TO 
vireffc f^3RI fe 5 ? ntftWl ftt I TO ** 

i«|t[j A D *NH ^CA m w C3 AAA At* B Cl* ^ ft* 


”V 


9orJ( 


SP 


U 


iz 


rr~u c- 


D*. 


^—> 


D 


A' B 


1 I 
% x-/ 

D 


r" 


8i^*s fa* 





Oli >f?C^tR GW A $$ZG D sites pftstt I D 

fittest ^te^ i ^i ^c*wi wgi ^r*i ^®?rt“ ^e^ts^t 

mw D sits gw sc*ft sif^fire sgsri <§*ra fare 

^rfc^ i w% C &ZG A cg *itc*i ft* w$ 

aiftsifos JRretW 'GW A CG C«ft*ti I A ^ C^lt=11 
^tCBft ^5f A C^felt^ St 9 ! *£8* ^ ^ Sits 

g^&& gw sre sif®^f%® ^ i ^ stf^*fii>5 

gw ^e*ra %b<t fac^ qfare «Kte^ i ffo wi *rc'faw 

'QWfo A ZG c^flsfa §*ta fac^ ( B 4<J fare ) qfan ^C* 
^®3t* A ?t$8 %5<J fac^ ^t^5 5t*t ^t 5 ! ^ ^ ft ^5f 
yem ^C5<r fae^ qt^re <*rtre i ^ ^ g$gw gw 

o ^Tg^g gqgw gw 4^en fapfal '5r$*Cf5fif *W (resonance ) 
3C3 I ^ C*l TCS B A ZG ^\Z^\ T^tS^ S5<Jtf 

*x AD *ro ^u i AD-^ hisses* <fa*ii i ^rftfir 

CH ^t* A ^$re B C®> ftffol *tfPl ft* «$ TOS$ ^f*N G^GW 
GW A ^ZG D sites *fa W DE sits ?$ZG sjf^faivs 
G%GW GWIZ*! A sites Htefe I A ^s* SttCS C’fifpt^ 
s©3* TO^tBTOC 9 ! Sffc^far® I ft* C^ 3t* B %$ZG ^te51 fa* 
3tfa^ <*ltC* 4<R ^ *KC*t^ ^53^ ^*13 *C3 I ^ HsZ^itt GW 
« stfa*fas ^rcretw ^ 4*ai fafaftl <epgFtt*ir *t*f *re i 
^<K ^ ^8«r 'Q stj%*fas guzw ^5jte^e*r ^t*ra “nr fevm *w i 

^t«t*fl s fcnrens ^e^» c^ ^tu ^t^ ^ T- 

B ^e^® A c^; <B(tf*ni8 to+A Be^s to- oi^ft 

'31^t55t ^8W8 A i$ZG D CG TO+A CG TO+' 

^f5 G^GW ^*Cflf8 A D CG 'Stffom TO+A CG f^fil^t?! 

jfw-^(5^rj<^?e«r? *tfn^M i AD-^nses^ h^j -1 ^ 
*5W T TO5 4/ ^ I 







^®*«r .-. 

r 

qffif *fW C^- V '6 *"*t3t* -n ^ ^ V-wl-w x 4/. 


»«v^ ■sro ^t*i *rtfac*i wi **i *rfti 


v«- v 0 V(i + ^=v 0 





V-3 l «ft%* ^<C«lt^5T (End correction):—vifoff 

sj*r®c*r Pni-fi^'e 3t*ra ^ **m*f^t ** 31, 4^]j> 

^ I ^ ^Jtc^t ( Lord Raleigh ) cW^tt53 C3 3OT 
o*6r "W-fas^fvs ^ (r-CT ^Jt*rtO .*. I ^^1 
frt<J-J + 0‘6r.V“4w (/ + 0'6r ) I 0’6r C¥ TOTt^R TO 1 
V*l <2ttfe^ *tfil3t3 3*rffc* ^tC^Tsi 

fewi rem i ^3 ^iwb *rc3i «rt« 
#;* i i t ufo ^hjksri b?*fo ^ w h- 3k U i 
.*. ^U^li+Q.Qr v£l^ 3 *4 = Z a +0.6r 

T~^*“t“ Z 2-ii .% V-^ = 2<Z a -Z 1 ) 

4 4 2 


^ *iT*tcqj Vs»w c^-nt^i qfoss *itnr, sc* c* 

*°n*ji *ite*i *t&* st*i *°C fc*sst* « «ita"*nps s** cro* >ret3 i 

t*C nStaWOT §**si i ' . 

<GCG : 1, Two open pipes are sounded together, each note 
consisting of the fundamental together with two upper harmonics. 
One fundamental note has 256 vibrations per second, the other 170. 
Would there be any beat produced f If so how many per second ? 

( C. U. 1931) 

«W3 TO* *?1 W*'® Wfo Harmonics^ *t*M3t* *«H<*C*? 

* t 

(MfcX*-) O*, fctfcX'O-) 





foffa WaKH «>• | <f& 

9JC99 *TC9T ^fi> ^9 «Tf9 ^ 9*9! «>•, «S* I ^59ft Iflt $ 

^nra^w*r ^tc9 t *R«n o*-«>»-*’ etfo cwwi i 

2. If the length of an open organ pipe sounding its fundamen¬ 

tal note is one metre, what shall be length of such a pipe in order 
that it may fcound the fifth of the previous note ? (Pat- 1926) 

tot *9 35 =gt99 ^wflt ^9 *w 3^ ^99 w 

wtt-r ^9 fcvwttf ^*19 Mj-/* 

.*. 3*1 9^99 am v - *«/, (« - 35 ^99 9«Mt*) 

4 * '•‘Wft*r 9fnra C9*ii9 .'. V-* xx-«*/* 

.*. on/^-*.nl> 9^99 V 9*99 

. \ ^ - 4 fafct9 - w* c*i: ftfr9 1 

3. You are provided with a vessel containing water, a glass 

tube about 40 cms long, open at both ends and a tuning fork whose 
frequency is 256. What experimental result do you expect ? (V of 
sound is 33280 cms per second nearly). (C. U. 1914) 

9^9 3ff 7^9 ^Wlft 3^9 Ml -/ 

^9*F-Mj ^-8/. V-«A .*, os^.&/ 

/-«*•* C*IS fafrt9 

^9 (s® — "®Ve -) Vt ct: fa£t9 ^ ^9%^5 ^9 I 

<2J9J 

1. 'Describe in detail with a diagram an open organ pipe, 
and explain its mode of excitation. What effect is produced on the 
pitch and character of the note, if the open end is suddenly closed ? 

(C. U. 1926, *31, ’35, ’39, ’40, ’45. ’47 ; Pat. ’28) 

2. (a) Give an account of nodes and antinodes in open and 
closed organ pipes. (All. 1918, ’22 ; C. U. 1931, ’32, ’35, ’45, ’47,). 

(b) How are stationary waves produced in (i) an open organ 
pipe, (ii) a dosed organ pipe ? (C. U. ’47; of All 45) 

9S 







3. The velocity of sound in hydrogen is 1296'5 meters per 

second. What wi]l be the length of a closed organ pipe, filled with 
hydrogen, which gives a note having a vibration frequency of 512 
per second ? (C. U. 1915 ; Dac. ’33) 

[Ans : 63 3 cm (approx )] 

4. What are the fundamental and harmonic notes of the organ 

pipes, open and closed ? (C. U. 1947) 

5. Two organ pipes, open at both ends, are sounded together 

and four beats per second are heard. The length of the short pipe 
is 30 in. Find the length of the other. (Vel. of sound -»1120 ft. 
per sec.) (C. TJ. 1935) 

[Ans. 30 T r in] 

6. How can the existence of nodes and antinodes in a 

sounding organ pipe be demonstrated ? (C. U. 1937) 

7. A vibrating turyng-fork is placed at the mouth of an open 
jar, and water is poured into the jar gradually. Explain how would 
you determine the velocity of sound in air by an experiment of this 
kind. (C. U. 1915, ’18, ’26, ’29, ’31, ’4? ; Pat. 1918, ’21, ’23, ’25, 

’28, ’36, ’41 ; Dac. '33, ’34; 

Vibration of Rods ) 

I ( Longitudinal vibration of 

Rods): 

qfa frscsra w w* w-fasra fail 

fwi frai fcn win 

awfa* m ^ i c*r'? 

ntm Wt *rtfliaKq ^ (is elong¬ 
ated and compressed ) ^ I 

fu cni ▼foci sftai »ic^r fcvife ^ i 
$8 A yp wi w> out 

% 

«rv & HR w WN <ttc¥> 
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w i it®* $$ «itra "»hri <*rtc*? 

*!W« / - 1/ a , I - ^ Wi\1-h^] | 

*ffa ^ WOT 'SJC^J *fc^^ \5WW?t V ^ ^ 

v - / Y Y—^rfs^ ^tfn^tf? (wot §*ttwtOT) 

U 

D—W* ’ ( * r ) 

TOfa V-w*, a -2/, /-wot btfj 

V-2 In M- X «=. i \/ Y 

<£& ” jrj 

^ WWfa^OT WftfCWT, CV ^3 w WS*fa WOT TO *$, 

W=fl* « fasf*n5 I 

TOtt ^tOT *T$OT *fw n wt% W ^ K5f*1 w£t*I 

^\^*m *rfTOJ Vm wtfe w k*\ **ra* ^ w^ot toi 
’ fwcw’t ^ i 

I ( Kundt’s Experiment ) t 

wot *w?£wffii* wot *ttTOJ fos5ifOT f%* far wot **ictjj 
*5*1 cw Uv'm i nw« $m\* nffatTO ^ot wot 
*w$m wot mi *s*i cw ftw'tfos ^ i 

*1$ % ^i^f5 «ttw > fiifa srai *> cvi fk: Wot ^tm w 

W ^tf5 stop cock P I\ T 2 Wft I 4^f& stop 



8^ fsai 


•cock $5*5* fwi W5tW Wl TO 3OT $5*5* WtW 9 W3 stop cock 
fiffl Wtf^l ^ I ^fi» cfcfaOT §** «tSTsfa* ^WTW TO 1 * ( fixed ) 
Wfl Wflc* TO =ffi® ^ hcv I w* ^WHI 



•tuff fawft 


tow a staf% foi to ate* i G st*to ^i«a foi NT 
W5 «ca*r aaftaa i ^ Ira# ft* w-fo^c re foi carter 
^tflSTO aft* I b TO* ^lt«t1 Me 1 ® v£)TO3l TOSa C$ft C’tFl ^t*l*t 
5t*f% <srft*fa i *na atata &t*to foi *rftr 

4*ft C^ft *Wa«rf|»| ( movable ) M' Sfafa aa *m & WC^sa aWa 
4*ft Ft*f% »lW{ *lft§ I G 5t*to aita at 5 !* aiftaa cm 4*]|> c§ft 
sa atatre M C iraftw awa in =ti *aftai ^rfaw- 
tow »i?it5i m i 

^tfto s <*wca atacaa ataftat ;twa toa aaa areta <aatto 
*faal 3»ic* »T^K*t *a I =W* ^ffor sgfta ci>fawa ^aa- 
, =rft*ftal ata i awa toa %5a atca at**i «* «*i ( caw *e^a- 

*T5l foal Lycopodium wl ) t? *lt^»n *fol Wt^fta S^pftat 
ute i ^aa MC w* aw atata *ta^ al Ftwl foi *w?iaftofta* 
a^1 *a I ^sf5 ^frfaTOca *tos ¥§c* »p? ^fo 3^ca I lift 

“TO-^aCWa *"Wft*a *|to G 5t*fe ^U-*|-5T^ *fto I WffiS 
G4a ***Twa TO 3Wa totaa aftstas Wl 9 !^ TOW (forced 
vibration) *fto ?foa I litre's *tar <3fo atw I G^a TO 

ata^a* M're afol ejtoto a^n f*faai <*tca i apsan ^twa tocaa 
atajre «rt*ito 's sitoto ^acaa vfl^ai fow fo <®acwa fc$a *a i 
tow MC ?ns to G &t*fo aai foi s \m toa*ta ai^s- 
afctfKS I TOCH TOat* to atfol M' 5f*fo* vflfo-'efa* 
TOlal 4W sitaata ^tri aa ca area \a w *wa toa*ta 
^1^81^3 <x c^t^ Harmonic »ffo5 ^tl^SC^a 

«i?^i^ *& m i ^fc^5 *nr caft^r entm ma i a# f^a 

^ata ata^sca^ to fo-foi « "wi-foif ^sa ad?*- 
^taai *rtfk to-R^^ atoai «tta to *k? *m 
TO-®fa ca% atos aa i • ^aft aar^tca to« at^iai 



TO? 


* 

^ &VS ^ 91 ? fas- 

^1t¥tC9 ( ftcs a,b,c,d,e ) «N1 ?9 I «jtK C*t3 

wpl *tc* 31 I 4^*1 *TC 39 ^ ^ ( heap ) 'Q 
( loop ) 3C*!9 t%N5^ *tl^5 ?9 I < 2 tcw ^ ^:*t? TO? ^ 91 fi> 
$tre? ^?? 9tf?9??i to?*? ^ ^??-/-, 9t?5* w-iffc-*. 

^W-V«, iftFS ^?C«f? 9 ***t 9 t*“» .*. Va = nla = 
nx2h. WMO fQHnWrt fifll-f? 5 ^ *Ft?«l 9«fJ ?<sf5 

*rf£*T3 ^tCE 49S TO®? «TO "Wf-fagj TO *9 TO? Ml-/, 
TO TO? ^£99 WW-Tt?? =^9? 9**Rt^-w,( 9^9*1 

to* 3? 'fc 9tf? 39 ^Rtnrs ?? ), to ^9OT C9*t-v. .*. v- 

^-»x 2/. 

. V« _ nX2U_ _ /«_ _ vfl^lg $t:<F? fl?? 

V W X 21 l Tft\Q9 

V« 'Q V 49 TO 49*ft) 9fR1 9tfTO <3*19$ 9tf?9 9*91 9t9 I ft 

«rt*n 9 tc* ssc? v« 'S v s$$ ?tf?? 9 *?i ?t? i 

I -StJfC^T $93TC9tf S TO ^9 SfTO 49* 99*9 W? *fc«1 
?fC89 93 9t9? *fifW 9F91 ?t*f I 9?1 9t9* la ft?-fH* TO ^99 I 
49t9 T lt T s stop cock49 ^rt^tro 9TO9 TO? TO *93 f®? *tJt9 
' eft?*f 9*9t9 ^®T 49’s M' 5t9^ <9t?t9 ^5?9t99 9*91 I 

-4$9t? fe-f^s? ^99 ?fif /a' ?? <ro 

Va_ • /a, Va-<2t?9 9TO ^?9p C99L 

Va' "la' Va'-ffcft? , . * J 


*9t9t? 

Va — 


a/^ Va'- \/i^;P-?ftC?95t1^CW«^i 
V Da Y Da' 


Da-<sm sfJtcn? ?to 





« 







sfftTO ^stcn* ^*^5 (ratio of two 

/ —*• 9 ” ” v specific heats)* 

la, Vo _ f~y I)a 7 

la! Vo' V W "/ ■ 

^t^tc^n ~,iu* ^*tt^ r M fa'fa *r«a t 

«W i 

1. How would you determine experimentally the velocity of 
sound in solid in air ? (A. U. 1924, *32). 

2. You are given a glass rod of 70 cm in length. How, will you 
find the velocity of sound in it ? (P. U. 1928). 

Musical Instruments ) 

l CGflft S—fo* cafito ^rtoTW: 

*T& I (i) (wind) *J$, (ii) (stringed) W 

(iii) (percussion) 5J5T I 

(1) qCSI* ^ I 

^1 ^ } *W1 : 0*) *rel 5151 (flue pipe) ^ 3*T, 

51C3R1 ^>5 5155 I v£& Ctr^fl « 5R fro "SrrC'Sf 

*Tfc*lt55fl I ^ ^<1 5TC*!<1 ^*T?l f^^o-a ^ I 

flute, piccolo, 3l*!t I 

S'© I *t3lt (reed) 5fl5f :—^ Clarionet f%^1 Harmronium l 
Clarionets yen v£i^ft t\m fWl %1 

^ 5R fwt tffal I *taftf&3 fw cartel 'Q fw 
nr®*ri ^ i orti>i <<ftc* i 

^N 9 ! to cq w sst* *tdfa 

fttffilSS ^ I cq ^5T ^ftc^ ^t? *t*1 ^f& SS *4TO 



Harmonic-C3 9ffo 3^191 TO9 ««t 

t 

391 39I <9t9 ^ 9ft to9 fa* 93R 391 9t9 <^51 

*nfta w 3F*t^ i$m 9f?i3 3C9 *rftw i 

*ifcgc 9 \ Clarionet sjFfto TO* *lifa 9$3 %W W fwi 
^9 tt«fl 3^91 9tt3 I Organ f*3l Harmonium 3tf§*|9 
TO C9 *fdfl 9J93 n5 39 *JS« *f3?t (Free reed) 9*fl 
39 I ^ ^ ’lift ^npOT r aw *11^1 f^9R ^tsf^ 3tr® 
fo9tft 391 ^ *i3flf5* Wtt99 §T9 §3t9 3**Rt3 
3E9 i ^ *i«f|f5 v$^f5 9fc*ni ^mrewfai* 5fc^9 ^ 

W I *l3?l9 43$ <5Ut>3R 3tC3 «JR <5137 JJ33 

F?$^ c^itsil 3tC3 i 4* ’tefa Fs*9 F«9l c^it? 9t^ Wfens 
3*1 39 9t3t* 3£*l *|af| 3^3 39 49* ^£99 *?$ 9fl> I 
btf j, si^* ^*1? 3**Rt3 ft^9 3e9 i 

258 I ^R3RI 38T S—C^^st?r, tfqtsf, C93t*l1 93 I 

^ TOtfafelC** 9^ ^TC99 frfa « <^I9 "Q <iflF«I3 9^9 ^•R 

Fl<«9 3C9 I TO9 «®l (quality) ^tC99 *9t9t>5 391 

33, f39l C3t<9t9 ^5 fet=n 39 ^319 ^^9 Ff® 9^T I ^1919 Piano 
9C3 C^ 3td9 3tFf9l ns 19£3 ^t3t>5 39l 39 I C^t«Tt «l<f fe 9C3J 
‘3t9* 35^1131 T>fa *tFR^ 9591 39 49* 4^9K*l ^9 f *t9l* 3^1 9tt3 » 

2 )<t I *K9ltS S—^9 Ff3, CFT?r, ^9*11, ^tfa, ^ Si'fFs 
TO ^t9tt^9 3191 ^99 ^$9 9Cl» I ^t9tC^9 3t*T Ff3 ^JiFf9 *R*8 
*tfffi» ^tFfC^ 3tC33 ; ^T3t9 9^ 9TC9f f9^ * 3#f9 9tC9 
(edge) C9^9 *1^1 C9tC®!9 9C3 ^t9 CW« F^9' F^ 1 ! ^^5 39 I 

^33 TO9 ^fTO c^1 919 C9 "t9ff5 ^f5?I I 

ffll ft^9l 9%T9 C9?lt9« «TR1C^9 ^C 5 ! i^ fe|>5 39 I 9^t9 C95T19 
^^19 C9^ 39 ^19’ ^fT ^C99 C9^t9 5t96 f^9 « ^S9 

99 1 ^3tC93 ^K99 9^t3t3«f9R 3C9J 933 C9*r wfgsi I 



8 ^ 9 ? feu 


3tfn^t3, 



BrtrB 




' Tuning fork Konig Tuning fork ^tf9$t9 Wl 

$9t9 ftW ^ .OWl TO I Tuning fork-C^ 5tC9 , ^W5 

vfscst f%9l §c<p9 9t9l 

C9 ^9 *it«9l 9t9 
S$1 3*1 ^9 I C9$99J ^91 ^ 
^9 (Tone) I 9^f fork-C^ 
9tFS9 9 j99 ?hi 99 
S5t9E9 C9 ^9 9tf99 93 S5l9l 4C*9tC9 ^ ^9 I 9tt^9 ^ ^9$ 
fork-49 9t9l 99 9t9t9 ?P1 W ^9 ?f9l «lft* I 

*lfatsr &P^519 *tf99^C3 fork-49 9s**fttrc9 99 *(1 I 

9t599E*F U v£,9 TO 'StS CW s Q9t9 *C*I 9t$9C93 C3t$t9 f^9-f9^ 49* 
9*f**te 9^*1 dTO A, A 9ft9 I ^£59 C9 9^5*1® 9tW 

C9T>1 9tt* ^9t9 95**ft *l$btf9? 99 I 4$ ffiCI 

Tuning fork Cl>f9E«!9 $99 9tf9t*l table-49 <§*lf95W® 
WtfTO Vfcti ^9^1 919 I 9t9t9 TO d>lTO9 ®9F9^tC99 99*8 9t9JS9 
*Ff"TO 99 49* TO C®fT9 99 I 

&<* I TO^Ttett^ ( Phonograph ) ^ dltWlCTfa 

(Gramophone) : 

Stf% 2—4^9® +$U (diaphragm) ®*t9 TO ^599 wftlTO 9&®1 
*|tft® S53E99 9t9l 9*H^ 9^® I 9919 ^9C99 f9^Pt9, '■Q 

9ff9*t*T TO S59C99 ^9^ 9^91 3fC^ I ^t9t9 9f*T 4^9i*f 
C9Ft^ f9C99 tfffJF9t9 4TO<5tC9 9 *91 9t9 C9 ®9t9 ***f;TO 
*J^9 TO 9« TO *tft9 9t9W9 9t^S *l$9i9TO 9*f"TO 9$C9 49* ^9 
995 TO C9t9l 9t^C9 I 4^ 9tf^59 §*19 TOteff^ « <3ttt9TC*fC519 
fi^9 TO I 4$ 93| f*9l TO-TO $9*1 (record) « TO-TO 
(reproduce) *91 9t9 I 




TO 


3&V I t -fcfc WR fot* ‘4*f& 

C*TO* fc 9 !* ^ TORI 

^fcW^fTOJtss *tfo*l i^wtfspF 4fa*rc TOteTt** ^tf^TOr TO* i 

fa) ?rar 2—S dffft (ring) I Rnffa §1* d*fl> «t^ 

■*IT®*n BtTO* C5t$ H (horn or funnel) *m* *Ttre ^ 



**? fa* 


vuvft nfvS^il 3to* *1 TO* ClfatTO *mi (diaph¬ 
ragm) p cto *m* *rtc*i ^nfBc? (sound box) 

TO I *I^R %5* fro Cf^TO 4*f& f*R (pin) *1 ^5f®l 
CWatW* ^fB^ (sapphire crystal) *TI>1 VX* I f*IPW 

CRat* cTOt^fe D C*TO* (cylinder) *f1 **rfTO I K ^TC5i| 
f%**1 *fe* TO* *iRtc*i (clock work) D c**l*fB* 

5tf^ fcvia TO1: 4^fB ^3TTO, vfPFfB i c**i*fB ^t* to** 
$tf*Vft* ^TOTOI ^f *^5 4 *! TO TO A W* £*Tfr **T** SpTCS 

I A Tftvs* f* *TjT5 **tfr| *TO I A W09* »rf®*5 <5f**) Sfaf 1 

F (fly wheel) CTt^l Wl c**iaf& Wfw*R ^*1 D. 

«*TO* *fft* f*^5 CTtCTO Rt Wl <TO I 

fa) »i^ aj*«i s—c* n*r 
Hcrtra* ^tro *w s* i (cro c^rfa iftw* *tt=0 i *rf¥5 w *t*i 





*9<rt» 


n?t< fitwfsr 


^ cries* 9ft® fhrl «rf®*pfa® « c*afhf® p *t<H® 

^ l TO *tff (forced vibration) 

*ffc* I. *it?t<T TO TO f*R CW5RT 

site® (up and down) I C^R Wf®C® 

®f»Rl C*R2Jf® ®fal C3TO3 

C'sitora fafea ifstostt (continuous) <ift® 

(groove) I *t® ®TO3 frofa ® ^sprhft 

C^TO3 ^ttC® *tt<¥j ^ I <twtl>1 CTO* 

TO* WQfifpt ( record ) TO I ^frfl C*H 

*i*r-®TO* I v£it CTO ^"TO* ara (erder) 33— 

*rti—<t®i to* c*% 

3^C* 9f^f?t®1 *1%*, TO* tfl’f SI *tf^C* ^ 

toj* **fro i 

(5f) TOf v5®5? *J*T3F£*ttf® o—*l*f ®*5f <£^*ttTO* *% 5*1 

*!<f1 ^f@rai 51??! C<1t*r*TCS?* c^ft«T®5 (round and 

smooth) f*R3js* *iffl P f **R 33 4*°s *rc^r® <*jto c*TO 

^5? 3* f5* C*& fafC® f*ic=t® toi **t£3l c**ito 

c*t®R $* i f*Rfi> <ft®?* fife* 9T®ta®1 ttt-TOI to i 

$3tC® (TO* TO *PH P' P-4* 3$c* i 

P' *s"TO *T^9 3$C* I =^*Tn *f3*t* "R C*TRl 

*rfo* i ^ ctoi *’TO* aR ^$*i*t: ^ft^->f*i^-> 0 i#i->^ti->^tc c f?r 
*|tf1 i 

. (®) TOtartw 5 * c*rfa s—fa) ^faf** ^ptr t* to *Pw 

pft W <ftwfS| ^ S&1 *t* I fa) "I® *p***!TO* TO *I#f 

C*?*3T fc*|* fa* I *tft* ftf®*t*r*®T* ^51 I 

(9f) ®®W*i *itw ^11 

i artOTtwfa s— 1 tsf® ®fiw> 





Wv 

ajtwttw^i ^ i tsnwtPFtw *ir ?t*3i, 

*nri ^ « w fc**rrw ^?ti ^ i . 

(^) sftc^ra «J^5 s—aitwtTO* *r^®i sfafe 

(flat disc) | «fmfir ^sft (spiral) ^TT^tC^r •tftfi 

m jfrnfc ^*rw Ffasl fcvxp &* 
i ^ *5f^»l«N5i *\M TO* ft* 

ftfe* ^pw^fSi css* 

(curve or wa^e.) tTO ’tlS'® v£)<r cu^®f% 

«ft^ (width) c§tl>-TO ^ l TO s£| 3T51 
CFfc$f*1t* ^5 I *\zm ^1^1 CF^fat^ 

C5tl? TO ' fef V CF3 j f*tC*3 lifts §**fT*TC TO I TO 
«rft3t=ra TO f<1*f5 TOT ^Tt-hnitn (sideways) 5C^! I 

fa* w <rf*ri 9\ft v£R? *t^ ^ i 

(*) *ftT <5t^«l 'S < 2 |^$ S—“ftr <sn$C«H! TO fa*f5 ■(* 

<src*tti *rtiM ^ i w *f^r s»to<i *ith §TO*ftF *faro ^f ^rc 
fa*fD *ttt*r-*Jtl"t ^faTO ^ I ^tF5 «lT*rtl*1 CF<S I «ltgf=w 

<2!^%^ 'Sfet^H <®^fafa <m^ ^ I 

*ltts?tTO3 (microphone) W1 ^ l "t*f ssTO^ TO TO 

TO 3? I TOW^l TO TO TO1 TOtW 

^1 TO l «2Rtt^ ^ *TO9I ft^fw Thermonic 

Valve-43 TOCT sTO** ?Ri1 *? I 4$ ^ftf^5 'Q fluctuating 

ss%-«Rt^ *t*1 ^fevg*^ *tTO«> 4^fi> t? *TOfa (chisel) 
CTOfS 5t^f%? §*13 fff^l *tf?5tfav® S3 I C*tt*3 §*f3 W**^ 

$1*1 TO I c*tt*3 Negative TO I 4| ^fafTO §*RT 

Graphite *rW^3l Electroplate s®t*1 **f?t3 ^ I Wfa 

^f»jf*1t^ (Original or Parent reccrd) ^C*1 I 

*t^i c'srft^^ 'st’tfa TOf^^s i c^* ^^f^fn- 



8*^ fsaj 


*t*rW ft»R 




^51 ^ W (resin), (shellac), CT&-"W f copal, 

carbon black ftfl .foft W i oR feller matrix 1 
Matrix-^ »rwsr *t*rc irttl ^ 

c&m *ir*tcqj «gfl m ^ toi* fco ewi ^ i 
to ^ ^ ^i ^ftpr 47 

ib- to cto* i 


W TO fljRF^ntw s—ftw «rro "iwwtchr to *ratf*iPt 

RvitW 33 1 dWReTO^ *1* TO (needle) 
ft^lrsra (lever) C§t£ TO A-<T ^ fall TO©tC3 *rRl <3 IF? i 



TOftPlE 5 ? (record) ■staw 
“ffa TO TO*p5re 
33 I PlF<3 C3t$1 «t« 

\<t3TO TOftPra <ttTO 
to TOn-'eTO ctos1 

Pretts* ^ to* 

^R ctoto «rcro *tTO 

( diaphragm ) 3t*WC3 

to? i *tffTR* *m 
8*« *> c3: ft: «*rt« 

331 $$R TOOT 


8,j k fan. (gasket rings) ^cqj 

?Pff5( ^ttc^r <4^* cstvStf f^s TO* <sjt^ldm ^rrostt* **rR 

i «$ «rc*tfcv TO-TO^ti to i ^ toR <u*R to* "if 

•IC^Rl (tone arm) ^"TO* ^tC 3 ? I ^ ^f5 TO ' 5 T 5 ? **t*3 
at?RTO* *}fTO to* i “N-sfcvt^ to^s ^ ^R TOftPf* c^a 
TO* TO i di?R *t<* TO1 totR t5 to 33 i Prr* *faro 
Rn* $frot* to Pr I?P*r 33 i 3^R TOTOTOro RRf TO 



TO * TO^r 


*br*’ 

I fTOTO <ftOT (knife edge)' §*R1 TO3 ^ I 

faTOra (fulcrum) I csfae artcuttTOl* 

■W-tffcTO&I W»f TO ^*ttiR TO w I pick up 

to i ^tt^nr to fro* ‘TO^-TOn *ifei to uq^fB *?H ssf^i 
efrttzm W i ^ TO21 *rfstt*lJ 

*fifl *it&s x "‘ffa'tora w fwi *ito ^ i to 

TO qfa i 

C2f« 

1. Classify the musical instrument and give a short, description- 
of a* typical example of each class. 

2. Describe a phonograph and explain its action. 

(0. U.;1932, ’47> 

3. Describe the gramophone. What is the function of the- 
horn ? (A. U. 1923, ’32) 

4. Give a short account of the different parts of a gramophone 
and describe the various stages in the propagation of the sound from* 
the origin to the ears of the hearer. (Pat. U. 1931, C. U. 1946) 

( Ear and Voice) 

ioo i s fa) TOW s—TO*i wffltw to 

writ i to* to wnrai «° sire eats «...o 
■rwnr *ift i 3 s** to toto ^ <5twr ^ 

TO^tre* nt^faj qic* to to sst^ttfTO* ntf* i 

c* cVr from mm to *nw, to* to 

^tt«f* TO 4** ^’TOTC* ^* 1%* fe* *tw 

^q* nr^faj i*n to* i 

fa) TOC«to *fosr Sr-^tti* *tk fa* toe* TO *tf TO f 

(outer ear or pinna), TOJt\*f (middle ear or drqm) 

■ 

%£ft ' (inner ear cr labyrinth). ■ 



« 9 « 


i 




% —tfRnnf fa* F-4* (pinna) WW WAfh ^^59f I 

ftsi ^t% »w-^f to? ra i TO-^m 

«*W ^R* fW M »(C®ni (ear passage or auditory meatus) f^5* 
ftfl *!<h (membrana tympani) D-C$ I 

•tfl M TO* t%^* 35 *R:* 1 

S—FtftfTO <at£hK*|fc5 (cavity) I 

aftRf feffc SftWtU P3R ft I I *tR«l* fTO 

D *ltf|$ R'St** O *ftft (fenestra ovalis) 'Q R *fl*l (fenestra 

rotunda) 1 TO*NCT f%^ft ^ H, A, B *ra *1* 

« 

cartel *tc* l wts fa att** (lever) TO TO TO I 



*1? RrS ^tc^i *t*5 to^ d *tfi TO^5 ^tc«ni to*iwt 

C^t* l «W*TO H (hammer or malleus) 

itfFgtv D TO TO? 4** ^*13 <sfra TO A-* *tR^ 

qfr 1 A 3f$ft c^tl (anvil or incus) 'TOtC** I TO* arts 

TO B* TO? I B TOft CTO TO*tt** C**tfa* (stirrup 

dt stapes) ^tftt** I B *tt?* TO* <TO Fenestra Ovalis-<HTTO 
« 

^ I TO-TO 4fft ^ (Eustrachian tube E) TOT 'TOt* TO ^9 



« *4^5 




i v£$ arc 9 * «trc* Pf$ c*m 93 fnfir^it^ 959 § 9 T 9 

4*fl> ^*rn> (valve) t%?n 5ra i f^tc® to-wis *tc^?i 9199 stn 
9t%99 9T35 5tt*f9 59 i 

s—^t* ^ t5 «f.*&»r i 5tt^9 <2ft5ta-c9l&3 

^C99*fi> *t*n =TC 919^ 9ft* - l t^tcv 5TC^S ff t«Tl (Bony or osseous 
labyrinth) 9C9 I 9t^9 f$95C99 9^19 *89 (membranous labyrinth) 
i C9ti>t9® $^f& : (*) ^39ftc“t9 ^lc&9 

Cochlea 9t9^ 99 i <srf5t<t Cochlea-9 ^99 WC* Scala 
Vestibule 'Q 9lt£9 '®K9E9 S ' Scala Tympani 9C9 I Cochlea-49 91 
3^5* 3t9*Nrc} (auditcry nerves) 9rfe( 5^91 f99tC^ I 4$ 

9191 amtS^ffo arrcifl Vestibule-iJ9 9f%99 9#t-9 
(oval win J ow) 9f^© B 5TC^9 C9t9 5tC^ I (5) W9f“C99 §99 

ffa ^«ff^t9T9 z& (semi circular canal) P. L. S 9tt9 I $*t<:W9 
-*M 9&S5 9tfel 9$Sl Pt9tC£ l -f%9i 4^ 'STf^sfa 

*19913^95 arNt9 91 I t*t9l <^P&9* C9t*f (sense of balance) 93IT9 I 
4$ 9<TC fipIt* 9$rc 9N1 C9T9T9 ®T9 39 I 9*fl9 *TC*9 9C9J 
Endolymph 9t*W s©9*! 49“ 3^9 9C9J Perilymph 9t9* 

^TC 9Tt* I 

Cochlea-? 5fis* %— Cochlea :rcf5 fa 9t3C99 ClfaT* ^S C«terc 
(spiral) ; ^Tl *tjf5 9K* I ^3T9 f«x©9 TO*lPrstC9 

Reissner’s membrane 'Q Spiral lamina 9*r1 

(membrane) 9t9l Pr fa®^ I 

(i) «K f*5 Cochlea-5 £^^99 (cross section) 45“ (ii) 9* fcaf 
cochlea-9 ^bfPrc C^C99 (longitudinal section) $f* I 

9TO Basilar membrane49 9ft9 ( 9f3l 3t9 « C9: pis wl) «f1T9 

** * 

*• • • • ^5 tffiW w Pp Pi: 3Tarf9 

9tt0 «|tv 5^5'9t9} § 9ftf wft 9to?9 spiral lamina* TO fwi 

I 





*5* 

nerve canals fes* fel nfro sfel fasten I TO* 

'W$ oval window CWt fel *tm TOM B^ 

scala vestibule^ ***ft C*TTO CT *R srt^ *®'TO 


^t>.f*n«T 



are*i TO cwrtc* ft* 

ftfafc "ffiStfl *fJJPOT! I vf}| fksj fv5* fel 

TOITO* TO$fa OHR 3$StCS I 

i *tc«fa fess *tfe s *m p ^%n*r *t*i *wc^ w 
'Q c*aft£® *fei to fei *if^5tf»ro to i w 
D tot® to I $*fcS5 *tfl i TO-*tm fel# 
levers TO *fel **TOS fet?C* C^ *fel *tW WSTtvCI 
Stfal* TO I TOl stirrup# *lft ^1 <%$ fetOT ^ *fc* 

'TSW § TOR# oval window ftssg* fell scala vestibules TO' fet* 
helicotermaH TO fel scala tympanic few fel round 
windows 4E*T «ft*1 *ffa S* TOT stirrup fts fe* 
TO wtFT round windpw# ,*tfe.fe* TOT TOT I ^9 #TO fet* 
*<$TOt3 l 






«5i»'a 


TO Ufa * • • • TOTO 3 *tCT ^rf%l *KV Wl stirrups 
3t*tt3J C3 ^ cochlion ®Nfla 3C3J ^ TO1 $j?f* CTOl 

®s 

^f«l TO 33 (f&$ ii). TO ^ s$3«r TO*i1 Reissener 

*ifft3 t%^s3 f^3l spiral lamina TO 3^31 5f*l3l 3t3 Basilar 

■ 

membrane 'Q tectorial membrane^ 33J (relative 

motion) ^ 33 3l3t3 ^R®! sft3TO ^3fT© Hair cell'Sjf*! 3?3t3 
*\fk^ m$i ^*13 "TO *$ TO I $3t3 ^R*T ^ ?ff%3 

to *tferre ‘ B tf^«r® 33 i c*^ »i% ifws *if 33 f ^5 3^31 ^tiito 

3t3 l ^43 C33] cifsj <x $ Hair cell43 3t3tt3J$ *"TO 
3fi?3l TO* I 

3TO TO *tf% ^3i*r: ^^->f 5 |3d->M^r->D 9 l^1->f^^(l» 
Fenestra oralis *Hr1->Cochlea3 PeriIymph->endolymph-» 
basilar membrane->Hair cells->3fe* I 

S<>3 I : cxtfct^fS TO3 31^ 33C* (Vocal organ) 

<spfa 3C33 *\fk* ^*Rl *31 I ViVx f&%» TO^sfl 
<vocal cord) *TfC§ 3T3 f%^3 fail 3? 3 3^re C$?tC3 3tf33 



*^3l «ltC3 I ^t3 TO i ^f) *R^ 33 'Q TO3 3®a1 TO. I. 

?3 3^ C3 3C* 3^33^^ 33 Saf3t3 TOt3 (Trachea) *4TO^3 
§33 ssfl <33^5, ^Sl 5$fi>3 TO3T 51* *Tl *tf*!3 3^5 TO (slit) 
CTOI TO* TOt* f§^53 fial 3t*3l <2t3tf3^ 3*3t3 333 **TO3 
^3 1 ^ 5tf8 S5$l3 frfa *3 C3*H *f3V! TO3 *TOtC*3 3f33§3 3&t3 


•WW fast* 


I ^ *|*Rlffa ^f? W 

n 

(larynx) I , TO ^**iOT TO *$ ^ 

Wi •ItPwl, fwl ^tC^f TO TO3 *1 

*tfiraf^ i y*\i w $t*ri ^tw* (hollow) w c^ **t 

qtsfa TO ^ *RR f|^R TO ^Tn TO3 *C*Rr 

^fire*n I 

fts 'S stffhl *(TO* ^t^dfl C^ *TCl qt^Rl TO 

ft$ * 3t?ft TO*Fl W* *t€fa ^ »1RR 3t?t * fl33 
*&TO3 ^**R *iMW: <3*1 qtw i 

«foh 

1. Give a brief description of the human ear with a neat diagram 
and mention the functions of the different parts (C. U* 19BB *38 ). 


5 f «f <t$ *ww 



« fa* 

> I ^TtTO^I *^T*f-fWt Atom-Wt* 

Automati o —wf^p B 

Absolute density - *t W VOW Average--*? 


„ unit— . „ 4f? *« 

Acoleration—T**l 
Accurate—ffatsi. 

Action—f3Rl »• 

Adhesion —''QfaZR *> 

Advantage mochanioal—*tfS*F 
Agate—vflTtC*^ 

Air— 

Air compressor— 

„ current—^SKt? 

„ pump—ii® 

„ ship—«t-C*tte >«*i 
„ tight— 

Altitude—{§*^5 
Amplitude— 

Angle of shear—C*t*t 
Angular—C*tfa 

„ motion—C*\f*t* >8 

„ momentum— * 

Annealing—C^tflsiBR 
Apparent—'Sit'ltS 
Application—ftOIttf 
Aqueous—3ra^5 
Arc—Ft’I 
Arm— 

Aspirator—CFftf 
Asymmetrio—ufiffapf 
Atmosphere—i8* 


Axis— 

Axle— , '*W*'8 

Balance ( n) —^1, *8 <e* 

Balance (u)—f, $ 

Balance wheel—51F V® 

Bar—*T9 

Baromoter—^ItC?ftf*n>t* ** 8 
Base {of a stand) lii, 

Bob—*» 

Body— 1%, 3MT, *Wt<( 

Bore (of a tube )—W, 

- Breaking stress— 

Brownian movement—3(t^il *$11*1 
Bulb— 

Bulk—-attU^ 

Buoyanoy—Sttfal >*.• 

Calibration—3F*Tfa*i 
Capillary—C$1 f*t^ >8* 

Cartesian diver—H« 
Centre of gravity—'8» 
Coefficient of friction— 

Cohesion—*> 

Compressibility— 

Conservation of energyfa5J$1 
Constant—jp^v, fspsj 
Contraction—*TCC*tl>»T 
Density, relative—**Tt¥ 
Displacement— 



Energy—*to. 
Equilibrium—JTWl, 
Exhaustion— 518 

Fluid—>•* 


Gravitation—•> 

Gravitational unit— 8 « 
Gravity— 8 • 

Horizontal— 

Hydraulic—5 5« 
Indestructibility—'«RW5l 
Inert —f^faFS 
Inertia—Sft'Sf 
Inextensible—^ 

Jacket—SrJtC*S, Rfaito, 

Kinetic energy—"tf®* 

Mass —8 
Material—Slip, ^t^fto 
Motion—itf$ 5 5 
Neutral—a* 


Period—*t»l ** 

P. of Oscillation—*t»l 
Periodic— 

Permanent— 
permeable— 

Perpetual—fBW 


Plate— 

Plumb line—wfijj < 
Potential energy—*t% 
Bare! action—*1 
Ratio— 

Reading—<tt&, *|3 r 
Eeceivor—'Bifafa 
Relative— < «itt v tfa ;5 F 
Resultant—5 V 
Rest—fast 5 !. f?f® 5 5 
Retardation—*toto 5 8 
Revolution— 

Rider—drift «« 

Rivet—Rtf% 

Rotatory— ¥ 

Rotation—•* 

Strain—T> to, faff® »B 
Suction—C5fa*l 
Surfaoe —¥ 
Temperature —5 v« 
Tenacity— 

Tension—T>to 
Tension, surfaco—*J&T>to i 0 ' 3 * 
Turn—*ttoF 
Twist—>» 

Uniform— 

U nstable— 

Valve— 

Vaporisation—^t 1 B 9 Tt®^ ! i 
Variable— 

Velocity—C^St 55 
Vernier—* 

Vertioal— 

Vibration—▼"^to, "TO 
Volatile—$*tft 
Volume—WOT 
Waterbath— 

Weiaht-W{, 85 


Foroe—5.5 

Force pump—*^**1 5% a 
Force, parallelogram of—OT *lto^f?to5V 
Furnace—'gRt 

Gas—-sllto 
Graduation— 

Graph—c^to, f&3f, 


N eutral isation —■SW *to 

Normal Pressure— 6 t*t 

Oscillation—cWH ** 

Pendulum—C*t 
Perfect—Bit^Sf 



Weight box—Tfa «*> 

Work— 

* i ^rr^r 

Absolute coefficient—'Wt? NRtf, 

„ expansion—' 5 T5^ ^1 «RfS*l '•* 
„ soale —*m m *1 W *** 

„ temperature— 

Absorb—CSltVl fJ\ 

Absorbent—CtR* 

Absorbing power—C*tt^*l "tfls* 
Adiathermanous— 

Apparent expansion—RW® *RR*i 
Boiling point—*** 

Calorie—V 3 * 

Calorific value-*-$t*R *e. 
Calorimeter— 

Capacity .thermal— 

Change of state— 

Coefficient of expansion—4RRR >* 8 
Column—^ 

Combustion— 

Compensated— 

Conduction—*»» 

Conductor, bad—••a 
Convection—'*t%3R '“•t 
Cooling — 1 

Critical Temperature—3 I s3 
Cylinder—C5t«, m* 

Dew-point—WfoR *** 

Dilatation-a 
Evaporation— 

Explosion—ftr.TFR*l 

Fixed points— 

Freezing mixture—fiRftsi 
Freezing points—faitf 
Frost—^fiR 
Gas—WR 


Heat—vSW >*• 

„ latetit—% 

m speoifio—'WW 

„ mechanioal equivalent 

— 

Humidity—V* 

Linear expansion—fc^F >2RR*I »8 
Liquefaction— 

Melting point— 1 l|«Rtf 
Mist— 

Moist— 

Radiant heat—5R 
Ref rigerator—fa^lR * * i * 

Regelation—*R: \tv 

Steam trap— 1 §R *88 

Thermal—3t% 

Thermometor—MRWtiJ, St'Rt’R 
„ Maximum—‘St^ qRWt* >*» 
„ Minimum—„ iw» 
* weight—®R „ *•* 

Unit, thermal—^5 4** 

Vaporous— 

Water equivalent —^*ij ^sil^ vas 

o i ^nr<?n 

Aberration— 

Absorption, Selective—^"5 C^R*! 

„ Spectrum—C^iR*! 

Aohromatio lens—C®1^T 
Aotlnio ray—ft*t?F? 

Angle, Critical—C»R 

„ of deviation—fa>Fa*| C$t*l 
„ of min. deviation 

—Tiftfr ftm C*H 

„ of diffraction—C*t1 
, of incidence—C^t*t 

„ of reflection— C*R 

„ of refraction —nfmi C*t1 * 



Aperture (of a lens mirror) — 

Are speotrum—' 

Astigmatic— 

Astigmatism— 

As-telescope— 

Axis, optioal— 

„ of rotation— 

w „ principal—aMt* Wf 

Band spectrum— 

Beam of light— 

Bifocal— 

Blind, oolour— 

„ spot— 

Bundle of rays— 

Pinhole oamera— 

Candle foot—^ *tf® 

Candle power— 

Centre, optioal—C^2T 
Chromosoope— 

Chromosphere— 

Circularly polarised light 

—fg jpuffc® ^tC»lt* 

Conoavo—®1?®3T 
m double— 

Concentration (of rays )— 

Convex— 

Convex, conoavo— 

Convex, double—vScst® 5 ! 

„ plane— 

Crystal—IFtto, C*»lpl 
Decomposition of light—faCT?*! 

. Defleotion—fat* 1 
Deviation—$>lf® 

Diffused light—WtWIt®, 

Direct ray—^ 

Dispersion of light— 

Distortion—ftff® 

Divergent—’ 


Eclipse— 

m annular—W9 

u partial— 

total—*rt* >^t T i 

Emergence, angle of C®1*l 

Field lens—C*F3W*fa 
Fooal length—C*Ft*t* 

Focus, real—^ 

u virtual— 

Homogeneous—^^ 

Illuminating power—fW»l Mf'S* 
intensity—ift 9 !^ 
Image—flfapTO 
Incidence— , *f1 9 f®^ 

Inoldent—’®Tt 9 tf®® 

Index, refractive—Slfefatf 
Infra-red— 

Inverted image— 

Inversion—si 
Damp—^t 9 ? 

Safety— 

Length, wave—’$3* 

Lens, magnifying—ft**'* C*W 
Light, monoohromatio—CW 
Magnification—ft**'* 

Microscope—*5^*3 
Mioroscope, high power— 

«I1^* 

Minimum—fa*3R, ®lft& 

Mirage—sj 4*1 
Observation— 

Opaque—***?, 

Optios—«TtCTt® ft®1 
Penumbra— 

Photograph— 

Photometer—tftftj 

m grease spot 



Photometry— 

Photo plate—*d>1 cflfc 
Point, focal—cvt*1?i 
Point of inoidenco-^itTO 
Point of intersection—C5? 
Prism—ftot*! 

Radiant —$\% Sfxfe 
Rectilinear—*^ ft* 
Reflect— ^ 

Reflection— 

Refleotor— 

Refract—^ 

Refraoted— 

Refraotive index— 
Retina— 


Rotatory polarisation—^} * 

Telescope—frffrl, 

„ Galileo—■stltM* jriVfl 
Telesoope, reflecting—^3 ^1*1 
Translucent— 

Tran sparent—^ 

Twllight-?itqijtt®U* 

Ultra violet— 

Umbra—flsgtHl 
Virtual Image—% 

Visual—51^? 

Wave, front—333? *tl<f 
v theory— 1 vtfWtW 

Wheel, toothed—&3F 


% ’ 
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